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THE ACUTE COR PULMONALE* 
By Paut D. Waite, M.D., F.A.C.P., Boston, Massa husetts 


Tue limits of the field of simple clinical observation have not yet been 
reached. There are still puzzles to solve and new observations to make at 
the bedside itself or in the office and without the need of elaborate apparatus 
or extensive knowledge of chemistry or physics. I shall relate to you today 
an interesting experience of my own and its development by Dr. Sylvester 
McGinn and myself, in the field of clinical observation, which has resulted 
in an advance of our knowledge in internal medicine lhe new ground 
which we have occupied is still in a rough condition and needs to be further 
explored and consolidated. We have searched the literature but have found 
only statements indicating that this is a direction in which an advance 1s 
needed and the mention of some of the signs that we have grouped together 
| shall come back to these statements later on 


Case 1 On October 20, 1932, two and one-half vears ago, I was asked to see a 
professor, 42 years old, who was suffering from an acute complication during his 
convalescence from a surgical operation, which had consisted of the removal of a 
gangrenous appendix with the establishment of drainage The day before my ex 

ination, which was 30 days after the operation, he was suddenly seized with sub 
sternal distress and dyspnea, his pulse rate rose to 130, and his blood pressure fell 
to 90 millimeters systolic and 70 diastolic. When I examined him I found his skin 
shightly pale and cyanotic, his heart apparently normal in e but with poor sounds 
t the apex, marked accentuation of the pulmonary second sound, visible and palpable 


systolic ulsation in the second le ft intercostal space near the ster um over the pul 
| 





onary artery, and a slight to and fro friction rub just at the left of the sternum in 
the third and second intercostal spaces. The pulse rate was 100, the bloo pressure 
120 systolic and 90 diastolic, and the temperature was 100.8°; the respiratory rate was 
35 to 40; and the leukocyte count had risen from 12,800 of the day before to 28,000. 
His electrocardiogram taken two hours after the attack of October 19 showed sino 
ricular tachycardia with prominent S-waves and slightly low origin of the T-waves 
Lead I, low T-waves with gradual ascent in Lead II, and deep Q-waves and late 
nversion of the T-waves in Lead III. A tentative diagnosis of acute coronary 
hrombosis was made. The next day he was still very ill, there was now an in 


creased venous pulse in the neck, the friction rub was diminished, and signs of pul 


onary infarction on physical examination (dullness and bronchial breathing) and 
roentgen-ray had developed at the angle of the right scapula The diagnosis was 
* Read at the Philadelphia meeting of the American College of Physicians, May 2, 1935 
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changed to extensive pulmonary embolism with acute dilatation of the right heart 
(the acute cor pulmonale). Helpful in establishing this diagnosis were two othe 
episodes during convalescence from the operation, both of which were obviously 
pulmonary infarcts of moderate but not high degree, one on the ninth and the othe 
on the forty-ninth postoperative day; four days after the first pulmonary infarct 
phlebitis of the right lower leg became evident. There was no further trouble an 
the patient was discharged to his home 94 days after the operation in good healt 
and with a normal electrocardiogram. He has remained well since. 


} 


Three other cases illustrating various features of this subject are worthy 
of brief note before we consider in detail the signs of the acute cor pul 


monale. 


Case 2. A merchant, 48 years old, consulted me on August 29, 1933, because of 
two attacks which had suggested to his family doctor some trouble with his heart 
Four weeks before, he had been seized by epigastric pain extending up into the leit 
chest but not preventing him from driving his car 200 miles. He spent one day in 
bed and then resumed work although the left chest pain persisted in decreasing degree 
for a week, aggravated by deep breathing. Twelve days after the first attack and 
while preparing breakfast he was seized by a clutching sensation or catch in the 
throat with difficulty in breathing. His doctor gave him morphine and put him to 
bed for five days. Ten days after getting up and about he came to see me, feeling 
very well. Examination showed ncthing amiss, except that his tongue was slightly 
coated, his pulse rate was 96, fluoroscopy showed the heart slightly enlarged trans 
versely with undue prominence of the pulmonary artery, and somewhat cloudy lung 
fields, and the electrocardiogram showed low T-waves in all leads. Recent past his 
tory revealed one very significant fact—a severe sprain of his leg on playing tennis 
four weeks before his first attack of chest pain; he had been laid up with swelling oi 
che leg for about a week. Eight days after my examination the patient had a sud 
den collapse with dyspnea of unknown nature and died in the course of a few hours 
Postmortem examination showed moderate dilatation and hypertrophy of the right 
ventricle with heart weight of 400 grams with no evidence of valvular, coronary, ot 
pericardial disease but with multiple infarcts, in the lungs, a small one in the right 
upper lobe, another small one in the left upper lobe, a large one in the left lower lol 
with laminated clot partly occluding the main left pulmonary artery and with a fresh 
clot superimposed upon it. 

Case 3. On June 4 of last year, 1934, I was asked to see a lawyer who had been 
taken seriously ill the night before with an attack of substernal oppression radiating 
partway out to the right axilla, lasting for hours, attended by exhaustion, dyspnea, 
and sweating and only partly relieved through the night by repeated doses of mot 
phine. At 4 a.m. he grew desperately ill with marked cyanosis and dyspnea. ‘The 
doctor in atiendance found then a to and fro friction rub at the left of the uppet 
sternum and a diastolic gallop rhythm in the midprecordial region. He administered 
oxygen and carbon dioxide with great benefit. When I examined the patient at 11 
a.m. he was already much improved but he showed still some dyspnea and cyanosis 
and his jugular veins were moderately distended and pulsating. The pulmonar; 
second sound was accentuated and doubled but the gallop rhythm and _ precordial 
friction rub had guue. Dullness and pleural friction rub were present in the right 
axilla. The patient rapidly recovered and in a few weeks was in good health and 
back at work. Recent past history revealed a milder but otherwise similar episode 
with chest pain on the left one week before his severe attack and a phlebitis of his 
right calf after a strain while working in his garden a week before that. 

Case 4. Early in January of this year a man, 41 years old, entered the surgi 
service at the Massachusetts General Hospital because of upper abdominal pai! 
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Examination showed normal heart and blood pressure. A diagnosis of gall stones 
was made and the gall-bladder containing several small stones was removed. On 
the twenty-fifth postoperative day there was sudden epigastric and lower substernal 
distress with great dyspnea. A state of shock followed, with ashy cyanosis, cold 
sweat, rapid, thready pulse and a drop in blood pressure to 75 mm. systolic and 60 
diastolic. After a few hours the shock lessened and examination showed a to and 
fro friction rub at the left of the upper sternum and a loud diastolic gallop rhythm at 
the lower end of the sternum. The diagnosis rested between acute coronary occlu 
sion and the acute cor pulmonale due to extensive pulmonary embolism. The next 
day both friction rub and gallop rhythm had disappeared and the patient complained 
of pain in the right chest and coughed up blood-tinged sputum. Roentgen-ray showed 
a triangular area of dullness in the right lung that was evidently a pulmonary infarct. 
An electrocardiogram taken 10 hours after the attack showed prominent S-waves in 
Lead I, low T-waves in Lead II, prominent Q-waves and inverted T-waves in Lead 
II1l, and upright T-waves in Lead IV (the precordial lead). Twenty-five days after 
the attack and four days before discharge from the hospital in good condition the 
electrocardiogram showed a considerable change with no S-waves in Lead I, normal 
l-waves in Lead II, no Q-waves and flat T-waves in Lead III, and flat T-waves with 
deeper Q-waves in Lead IV. 


These four cases illustrate well the various features of what I would 
call the acute cor pulmonale, that is, dilatation of the pulmonary artery and 
right heart chambers with or without failure, which results from a sudden 
great obstruction to the pulmonary circulation, best exemplified by massive 
pulmonary embolism. There have been 10 other cases which have come 
to our observation in the past two years which have shown some of the 
features noted in the four cases I have cited above. In all of these 14 cases 
the diagnosis of pulmonary embolism was confirmed either by autopsy, in 
five of the six fatal cases, or by adequate clinical evidence, including roent- 
gen-ray examination. Only rarely, however, are all the signs and symptoms 
that may be said to mark the acute cor pulmonale present in the same case at 
the time of observation. To encounter a case with just the right amount of 
pulmonary arterial obstruction at just the right time is rather a fortuitous 
occasion and yet doubtless not very rare in the work of any physician in 
active medical or surgical practice. It has not been difficult for us to come 
across these 14 cases of ours in the short period of two and one-half years. 

If the pulmonary arterial obstruction is too overwhelming and complete, 
either death may ensue quickly or a serious state of shock which depletes 
the circulation and prevents the overburdening of the right heart. In such 
cases the signs of the acute cor pulmonale are missing until after the state 
of shock has subsided. If, on the other hand, the embolus is small or of 


only moderate size, blocking only one large or small pulmonary arterial 


branch or several small branches, the obstruction may be too slight to dilate 
the right ventricle. Experiments on animals have shown that the right 
heart can stand the strain of the blocking of either one of the two pulmonary 
arteries without dilating, that is, without the occurrence of the acute cor 
pulmonale. Finally, the existence of the maximum stage of the acute strain 
on the right heart may be brief, a matter of hours sometimes, rather than 
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days, and then the physician may make his examination only after the acut 


cor pulmonale has in large part or wholly subsided. With these points 1 


mind let us now turn to the diagnosis of this condition. 


DIAGNOSIS OF THE ACUTE Cor PULMONALE 


1. The Recent Circumstances. Of great help in the diagnosis of pul 
monary embolism, which is the cause of the acute cor pulmonale, is the know! 
edge of the recent history of the patient. A surgical operation, especially 
one involving abdomen or pelvis, an accident causing fracture or strain, es 
pecially of the legs, and a past or recent phlebitis even in the absence oi 
operation or accident are very significant in differential diagnosis. Infre 
quently, if the patient has heart disease the source of the embolus may bh 
the right auricle itself. The acute cor pulmonale is more commonly found 
in middle aged and old persons than in youth. 

2. Onset. The onset is abrupt and in that respect resembles acut 
coronary occlusion and dissecting aortic aneurysm from which it must bh 
differentiated. Dyspnea is more common as the first symptom than is 
thoracic oppression but substernal oppression alone or accompanying dysp 
nea is not a rare complaint and may be misleading. .Vasomotor shock with 
ashy pallor, thready pulse, low blood pressure, and cold sweat, is common 
at the onset, as it is in numerous other serious conditions. Pain in the side 
of the chest from pleurisy is not the earliest symptom and sometimes is 
delayed for many hours. 

3. Early Signs. Frequently examination of the lungs shows no definit 
abnormalities in the first 12 to 24 hours or even longer after pulmonary 
embolism, and the roentgen-ray too may help but little at first although a 
high position of the diaphragm is suggestive. 

When, however, the embolism is massive enough to cause a dilatation 
of the right heart—the acute cor pulmonale—certain early signs of such a 
phenomenon may appear. These are as follows: 

(a) Increased prominence and pulsation, noted by inspection and palpa 
tion, in the region of the second and third intercostal spaces just to the left 
of the sternum and overlying the dilated and sometimes overactive pul 
monary artery and conus (infundibulum) of the right ventricle. Ther 
may be also a loud systolic murmur and a much accentuated pulmonary 
second sound if the circulation is not too much obstructed. We have not 
heard a diastolic murmur. 

(b) Friction rub in this same region, that is, in the second and third 
intercostal spaces just to the left of the sternum, to and fro in time in som« 
cases, in others apparently with systole alone. It is this sign which has most 
often caused an erroneous diagnosis of coronary thrombosis. The ex 
planation of this friction rub is not certain, but is doubtless to be sought it 
marked engorgement of the pulmonary artery and right ventricular in 
fundibulum strongly impinging on the anterior thoracic wall. A somewhat 
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similar friction rub has been noted in a few cases of thyrotoxicosis with 
marked increase in the pulmonary circulation and dilated pulmonary arteries. 


(c) Gallop rhythm, diastolic in time, heard along the left sternal border, 
much as the common 


and presumably due to dilatation of the right ventricle, 
protodiastolic gallop rhythm at the apex attends left ventricular dilatation 


and failure. 

(d) Dilatation and increased pulsation of the jugular veins. Ut the pul- 
monary obstruction and strain on the right ventricle are of sufficient degre¢ 
to cause a damming back of blood behind the right auricle the jugular veins 
become engorged, and pulsation may be evident in them even with the head 
and neck elevated at a high angle. Such a sign should not be confused with 
heart failure following coronary thrombosis, which incidentally is first 
manifested by pulmonary congestion and edema and rarely results in failure 
of the whole heart sufficiently early to give rise to engorgement of the 
jugular veins such as can easily take place from pulmonary embolism in thx 
first few hours after the onset of trouble. We have rarely encountered 
enlargement of the liver in the cases of the acute cor pulmonale, perhaps 
because there is hardly enough time—a matter of hours—for its develop 
ment. 

(e) Cyanosis. The cyanosis which is commonly seen in cases of pul 
monary embolism in contrast to cases of coronary thrombosis, is doubtless 
accentuated when the right heart fails and obstruction to blood flow involves 
the great veins. 

4. Course. The cardiovascular signs of the acute cor pulmonale may 
subside quickly, in the course of hours, or last for days until death or re¢ 
covery takes place. [ight of the 14 patients that we have observed have 
rece vered. 

Twelve hours or more after the onset of the pulmonary embolism fevet 
and leukocytosis are found and their presence may further confuse the pic 
ture with that of coronary thrombosis. But usually by the time these de 
velopments have taken place lung symptoms and signs begin to appear: 
cough with bloody sputum or pleural pain with friction rub or signs of 
localized consolidation (infarction) by physical examination or roentgen 
ray. There may also be a delayed appearance of a phlebitis in the leg re 


7 
| 
i 


sponsible for the pulmonary embolism, or such a lesion may be found before 
the accident or at the time. 

One of the peculiarities of pulmonary embolism, postoperative or other 
wise, is that it is very likely to recur, sometimes frequently over a period of 
weeks. Such recurrence at frequent or short intervals is rare in the case of 
coronary thrombosis, and should at once put us on our guard about the 
diagnosis. 

5. Roentgen-Ray Evidence. ‘There exists as yet no roentgen-ray evi 
dence of the acute cor pulmonale. It is difficult to obtain such evidence and 
we have yet to try to get it. We expect that when films are secured at the 
ight of the trouble they will probably show in oblique or lateral views bulg 
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ing anteriorly of the engorged right ventricle, and in anteroposterior views 
prominence of the pulmonary artery and of the right ventricular infundi- 
bulum, just below it and in some cases an increased transverse cardiac 
diameter mainly the result of dilatation of the right auricle. 

So far as the pulmonary infarction is concerned roentgen-ray evidence 
as already noted above is often lacking at the first during the acute stage, 
but when it does develop it is naturally of fundamental diagnostic im- 


portance. 
6. Electrocardiographic Evidence. Finally, to prove perhaps most im- 
portant of all, is the electrocardiogram of the acute cor pulmonale. At the 


beginning of our study this was a source of confusion. The changes were 
slight but misleading, consisting of lowering, flattening, or even slight in- 
version of the T-waves in Lead II, inversion of the T-waves in Lead III, 
wide or deep S-waves in Lead I and inversion of QRS waves in Lead III. 
The records suggested those found with small areas of infarction at the base 
of the left ventricle behind due to occlusion of the right coronary artery— 
the so-called coronary T; type. With the subsidence of the condition, how- 
ever, the electrocardiograms quickly became normal. As time went on we 
began to take Lead IV, the chest lead, with right hand electrode applied to 
the precordium midway between sternum and nipple line. To our surprise 
we found in this record an upright T-wave with relatively normal P and 
ORS waves, with return to normally inverted T-waves when the acute cor 
pulmonale subsided. The points of particular interest about this record are 
that it differs from the Lead IV of coronary thrombosis of either of the 
common (that is, T, or T;) types, and that it is in agreement, so far as the 
T-wave is concerned at least, with Lead IV in mitral stenosis or the tetralogy 
of Fallot where the right ventricle is known tbe enlarged. It is too soon 
as yet to state whether or not Lead IV of the electrocardiogram will prove 
to be the pathognomonic sign of the acute cor pulmonale. Many more 
records are needed. 

In the differential diagnosis of the acute cor pulmonale the four cond1- 
tions that are to be particularly considered are coronary thrombosis, dis- 
secting aortic aneurysm, pulmonary collapse, or spontaneous pneumothorax, 
and pulmonary edema from heart disease with or without cardiac asthma 
Only the first and last are both common enough and difficult enough to 
require special consideration, and such consideration of coronary thrombosis 
I have given in my discussion above on diagnosis. An additional point of 
importance favoring the diagnosis of coronary thrombosis is a past history 


of angina pectoris present in about half the cases. Finally, as an acute 
emergency pulmonary edema with or without cardiac asthma may simulat 
severe pulmonary embolism. The absence of any evidence of important 
heart disease before the attack, in the form of aortic valve disease, hyper- 
tensive heart disease, recent coronary thrombosis, or marked mitral stenosis 
helps to rule out pulmonary edema of cardiac origin and cardiac asthma. 
Treatment. The treatment of the acute cor pulmonale is, in part, that 
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of the underlying disease, namely pulmonary embolism, which in very 
severe cases may necessitate the attempt at pulmonary embolectomy. In 
somewhat doubtful cases, before proceeding with this serious operation, it 
should prove very helpful to obtain further confirmation of the diagnosis 
by the finding of various signs of the acute cor pulmonale that I have pre- 
sented above. Whether or not digitalis may be helpful in supporting the 
right ventricle in its strenuous work in these cases I do not know; I see no 
reason why it should not be given in fairly full but not toxic doses. Much 
time may elapse before we can obtain accurate information on this point 
Venesection, when there is not a state of shock, may also be worth considera- 
tion in selected cases. 

Literature. Only a few words need be said about the literature on this 
subject. So far as I know the first mention of the clinical recognition of the 
acute cor pulmonale, though not called by that name, was in a paper pub- 
lished by Oscar Brenner and myself ' in the New England Journal of Medi 
cine on December 21, 1933. A fairly full discussion of the subject, under 
the title of “* The Acute Cor Pulmonale,”” by Sylvester McGinn and myself * 
has just appeared in the Journal of the American Medical Association. 
Otherwise one finds in the literature accounts of animal experimental work 
on occlusion of the pulmonary circulation and its effects, as by Cohnheim, 
Mann,* Haggart,’ Moore and Binger,® Churchill,’ and their associates, brief 
references, at increasingly shorter intervals now, concerning the difficulties 
of differential diagnosis clinically between coronary thrombosis and_pul- 
monary embolism, best exemplified by recent papers of Hamburger,® of 
Averbuck,” and of Hamman," without especial reference, however, to the 
acute cor pulmonale, and firally a mention of some of the individual signs 
as by Litten"’ and Lord.’ [ hope that we have now somewhat clarified 
this difficult question. 


CONCLUSION 


The clinical recognition of the acute cor pulmonale—dilatation of the 
pulmonary artery and right heart chambers with or without failure—is an 
important step in the early differentiation between massive pulmonary em- 
bolism and coronary thrombosis or other conditions. Such recognition is 
of great importance in ultimate prognosis and may have significant bearing 
on emergency treatment. Evidence of the acute cor pulmonale has been 
presented above from the analysis of 14 cases. 
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EFFECT OF VIBRATORY STIMULATION ON 
THE NEUTROPHILIC INDEX * 


By James C. Hearty, Marton H. Sweet and Fenix P 
CHILLINGWORTH, F.A.C.P., Boston, Massacirusetts 


WHILE studying blood smears during the experimental production of 
eosinophilia,’ the authors observed that electrical stimulation caused marked 
alteration in the character of neutrophiles in the circulating capillary blood 
lhis stimulation produced an increase in the percentage of young neutro 
philes which was relative and absolute 

According to Arneth,” the neutrophiles in the peripheral blood can be 
differentiated. He described several classes which are based on the theory 
Ol the SUCCESSIVE development ofa ereater segmentatiol ot the nucleus with 
age. Cooke and Ponder * have simplified this classification by establishing 


five major groups or types; the first being the youngest, and the fifth, the 


oldest circulating neutrophile. Jn their Type I neutrophile, the several parts 
of the nucleus are connected by a band of chromatin wider than a filament 
The Type I] neutrophile has a filament connecting two nuclear lobes yp 
[11 is characterized by three lobes with connecting filaments. Type IV has 
four lobes with connecting filaments, and Type V has five or more lobes and 
uniting filaments. Their normal ‘ neutrophile formula’ is as follows 
Type | I] IT] 1 \ \ 
10 25 $7 16 2 


lhe figures represent the numbers of each form in 100 circulating neutro 
philes. 
emphasis has been placed by Schilling * on the clinical interpretation of 
this ‘ neutrophile formula.’ An increase of the first two types, particularly 
the first, and a decrease of the others constitute the “ shift to the left” 
which is peculiar to certain infections. Depending upon the extent of the 
‘shift to the left,” the severity of some infectious diseases and their prog 
noses can be estimated 
lor electrical stimulation, we used induced current having a rate of 3600 
brations per minute. The electrodes were firmly held in the hands and 
intensity of the shocks was felt in the entire forearm lhe period of 
stimulation was four minutes. 
In each experiment, blood smears were taken immediately be fore. at the 
| of the stimulation period, 15 minutes later and lastly 30 minutes after 
timulation. 
lable 1 presents the total leukocyte counts, differential counts, and the 
ke and Ponder formulae of nine normal and of one abnormal young mal 
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adult. All these determinations were made between two and three o'clock 
in the afternoon. The leukocyte and differential counts were ascertained 
the usual ways. The classification of the several neutrophiles was obtained 
by examination of especially stained specimens. 


TABLE I 


nuclears 
(Arneth) 
(Arneth) 
(Arneti) 
(Arneth) 
(Arneth) 


% Type IV 
% Type V 


Pt. 1 Normal 8350) 83 | wd S 36.0 8. d 14.6 | 
4’ Stimulation | 9350 3 | 26.7 J 12.6 ‘ae * 12.6 
15’ Later 9000) 71. wie 16.7 x 3 | 14.6 
30’ Later 8600| 74.0 | 18.0 | 26.0 | 20.0 | 8. 0 | 10.6 


Pt. 2 Normal 9000 c 20.0 | Zz f 16.7 
4’ Stimulation 11450 20. 15.0 F 2 19.0 
15’ Later 10200) .O | 16. 24.0 0 | 12.0 
30’ Later 9800 } 


Pt. 3 Normal | 5650 y 24.0 
4’ Stimulation 7150 J 5 | 18. 20.0 
15’ Later | 6800) 7 | 10. j 22.0 
30’ Later | 6400) | | 
Pt. 4 Normal | 8200) 54.14) 0. 5 31.¢ 
4’ Stimulation | 10800 Si 5 | 23.5 
15’ Later ‘ 9600} 54. 4 | 20. 29 
30’ Later 9200) " 68) . 28. 


4’ Stimulation 8400} 75.35) 19.90) 20. 24.8 | 
15’ Later 8000 5 10.34 34.78 
30’ Later | 7400) 77. 8.60} 1. 34.8 


Pt. 5 Normal .| 6600) 74. 2.2 | 41.3 
| 


Pt. 6 Normal 5000) 43.! 0.6 . 20.0 
4’ Stimulation 5750) 60.2 | 10.0 . 16.0 
15’ Later 5600) 50.. 5.0 | 9. 23.8 | 
30’ Later 5200 | 4.0 8. 30.0 


Pt. 7 Abnormal 14200 0.0 2. 3.7 | 0.0 |69.0 
4’ Stimulation 15000 2.8 | 2.8 0.9 2 a 2. 0.9 |77.0 
15’ Later | 

30’ Later 


Pt. 8 Normal | 7600 ; : . 5 | 3.5 8.7 1.0 
4’ Stimulation 9100 (Si 65 : 9 | ; 8.82 0.0 
15’ Later 8800 75 : .65 38 ; oi é& 5 0.0 
30’ Later ; | | | 


0.0 
1.5 
1.0 
1.1 


Pt. 9 Normal 8600; 72.2 | 4 
4’ Stimulation . 10400 " 8.2 
15’ Later ..| 9800} 70.. 2. 22.0 ‘ 
30’ Later 9200) 71.8 | 9. 21.6 | 3¢ 


“sn 
Nm wh 


w 


Pt. 10 Normal 8400) 75.4 A 10.0 | 41.0 0.0 
4’ Stimulation 10800) 75. 2 18.0 | 29.0 . J . 3 0.0 
15’ Later. . 9600) 81. . 20.6 | 30.0 j o. 0.0 
30’ Later. 8800 R 24.2 | 28.0 : . . 5 0.0 
Average (Normal) 7710 10.99) 28.57 
4’ Stimulation 9240) 66.47) 16.74) 17.33) 18.98 
15’ Later.. | 8600) 67.15} 10.38) 18.08) 25.73 
30’ Later 8075) 71.48) 7.86) 18.60) 28.63 


Study of the averages in table 1 reveals that before stimulation only 15 


of the 5179 neutrophiles are of the first or youngest type. Immediate! 
after stimulation there is only an increase of 1500 neutrophiles of all typ 
whereas there is an absolute increase of 1461 Type I neutrophiles. ‘The d 
ference must represent older leukocytes which have been either removed from 
the circulating blood or greatly dispersed by the influx of the younger forms 
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That is, at least 1461 young neutrophiles have appeared suddenly in ea 
cubic millimeter of peripheral blood and displaced the older forms. Tabk 
also demonstrates a similar absolute and relative increase of Type II neutré 
philes, but the change is not so striking. 

Blood analyses of several subjects showed that the Type I neutrophil 
persisted for several days. Three had a Type I neutrophile increase of 3 t 
5 per cent above the original count for + days. Furthermore, it was found 
that when these individuals were re-stimulated, the Type I neutrophilia 
the end of four minute stimulation exceeded that of the first day by 10 to 12 
per cent. 

igure 1 demonstrates graphically the type of curve following stimula 
tion with induced current. [ven though the total leukocyte count and th: 
absolute number of Type I neutrophiles rise and fall sharply, the differential 
count line remains practically flat. 

Comparison of the results obtained by electrical stimulation with the 
effects of mechanical vibration was next investigated. For this purpose, 


two commercial massage vibrators were utilized—one with a rate of 420( 
vibrations per minute, and the second with a rate of 7200 per minute. The 
subjects, by tightly grasping the vibrating instrument, were stimulated fou: 


minutes. 

In table 2 are tabulated the blood changes resulting from) mechanical! 
stimulation with a rate of 4200 vibrations per minute. The same techni: 
was followed as outlined in table 1. With this vibrator the average increas 
of total leukocytes was 38.8 per cent and the increase of neutrophiles of all 
types was 3.17 per cent. There was an absolute increase of 11.44 per cer 
Type I neutrophiles. Figure 2 graphically shows these changes. 


TABLE II 


Ty pe I 
Arneth) 


(Arneth) 


Pt. 1 Control 8600, 50.05 
4’ Stimulation 10200 66.65 
15’ Later 9860) 55.11 
30’ Later 9600) 74.12 


Pt. 2 Control 7600) 66.4 
4’ Stimulation 11200, 70.7 
15’ Later 9800) 68.3 
30’ Later 8000 71 


Pt. 3 Control 6400 62.7 
4’ Stimulation 9200) 59.5 
15’ Later 8000 65.8 
30’ Later 8400) 67 


Pt. 4 Control 6800 61.7 
4’ Stimulation 10200) 59.3 
15’ Later 8800) 60.4 
30’ Later 9000 69.1 


Average 7350) 60.21 
10200) 64.04 
9115) 62.40 
8750) 70.68 6.02 
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second instrument 
the 


In table 3 are the 
whose rate was 7200 vibrations per minute. 
same way as in the preceding experiments and the specimens were collected 
in an identical manner. The table total white 
vated 25.2 per cent and the polynuclear percentage is slightly 
In these respects, the results of the experiment are nearer to those 
the 


results obtained by the use of the 
Stimulation was applied 


count is ele- 
less than the 


shows that the 


control. 
However, 








obtained by the induced current. 
Type I neutrophiles shows that it is the least efficient instrument used 
the two previ 


Figure . 
ous figures. 


1.18 per cent increase of 


3 demonstrates curves which conform generally to 
The amplitude of the curves, however, is less prominent 


TABLE II] 
> | eee | oe = e > Z. 
@> |cs\|C2\|C€2|\|C€2/| C4 | ea E> Ss esligelsgel 
, S , | “ Fm 
~ = a~ 
I 1 Control 8700) 58.2 1.94) 14.55) 21.34 46 9} $4.85) 32.01 1.94) 2.91! 0.85!) 0.0 169 
1’ Stimulation 11400) 54.1 8.48] 16.96| 22.26) 5.30 06) 5.30) 31.80) 2.12! 4.24) 1.06) 0.0 06 
Later 10200) 57.7 2.92) 13.94) 27.00) 12.40) 1.45 §5.83| 29.92 3.64) 1.46) 0.0 » 1 8 
30’ Later 9800) 47.7 1.58) 11.06) 23.0 7.90) 3.16 4.74) 30.02) 12.64!) 1.58) 0.0 0.0 155 
I » Control 8600) 55.3 5.53) 4.7 31.6 | 11.85) 1.58! 6.32) 23.7 3.95 1.79) 0.95) 9.48 476 
4’ Stimulation 10200; 60.25) 3.75 140° 31.25) 10.0 1.25) 5.6 | 16.0 6.75) 2.0 | 0.0 6.20 383 
15’ Later 10000) 62.69 1.81] 11.81] 31.81) 15.45) 1.81 5.43) 17.24 2.6 2.72| 0.8 5.43 181 
30’ Later 9200| 61.94) 3.44) 12.90) 29.09) 17.41} 1.1 1.8 | 20.69) 4.5 $0 | 0.3 | 6.0 317 
Pt. 3 Control 8400) 63.54 1.54) 8.10) 32.6 16.3 4.96 3.78 3 2.70, 0.6 0.0 0.6 129 
4’ Stimulation 9600) 56.62 1.95) 13.58) 24.09) 14.4 ».6 6.46) 36.36 1.29; 0.65) 0.0 0.65 187 
15’ Later 9400) 61.07 2.59) 16.83) 28.4 18.75} 4.5 4.5 30.5 3.09) 4.1 2.0 2.1 243 
30° Later 9000); 62.84) 2.26) 13.3 | 31.51) 12.7 2.26) 2.26) 29.0 4.5 4.5 0.0 1.5 103 
Pt. 4 Control 10200) 65.13) 0.0 | 14.5 | 33.01) 16.03) 0.94) 6.60) 23.85) 1.88) 0.94) 0.0 1.88 0 
4’ Stimulation 12600) 67.37) 9.3 | 26.74) 22.03) 9.3 | 0.0 3.48) 20.8 1.60 3.48) 0.0 3.48) 1072 
15° Later 11800) 59.90) 10.56) 20.32) 23.65 4.87) 0.5 4.8 19.51 31; 4.06) 0.5 2.43) 1246 
30’ Later 10000) 64.0 2.4 | 17.6 | 28.0 | 13.6 2.4 5.2 | 19 8.00 1.6 | 0.0 1.60 240 
Pt Control 5800| 67.33) 0.0 | 10.04) 29.1 26.04) 2.08 ?.08| 15.62) 6.24) 3.10) 0.0 5 0 
4’ St tlation 8400) 63.43) 0.0 9.52) 31.74) 19.0 3.1 4.76) 17.46 4.76 4.76 0.0 3.1 0 
5 er 7600; 55.87; 0.0 6.49)! 26.0 19.48) 3.90) 10.4 4.6 3.9 2.6 0.0 2.6 0 
30) er 7000) 64.68 3.4 13.6 31.81! 10.20) 5.6 3.4 0.4 9.09) 2.2 0.0 0.0 »38 
I 6 Control 8000) 59.00) 4.0 11.0 31.0 11.0 2.0 3.0 1.0 10.0 3.0 0.0 1.0 320 
St ulation 10800; 64.00) 4.0 | 17.0 | 32.0 | 11.0 0.0 5.0 15.0 6.0 3.0 1.0 1.0 432 
» | er 9600) 59.15 4.62) 14.8 31.4 8.33) 0.0 8.4 ) 5.5 1.0 0.0 0.6 $44 
30 I 8800) 49.14) 3.82) 12.9 | 26.0 3.82) 2.6 6.4 | 31.0 ) 5.2 1.3 1.3 336 
( trol 8600) 73.37 6.02) 12.04) 33.13) 22.28) 4.2 8 12.05 4.2 1.2 0.0 1.2 518 
; lation 10200) 73.26) 4.80) 12.6 | 29.36) 21.4 5.1 3.1 | 15.8 3.1 1.6 | 0.0 6 490 
15 er 9480) 74.2 5.20) 13.4 8.0 | 23.0 4.6 3.4 | 14.2 4.5 2.0 | 0.8 2.0 193 
30 er 9000)| 75.9 5.10) 12.8 30.4 3.6 4.0 4.2 16.4 3.0 Le 0.0 1.5 159 
Pt Control 7200) 52.65; 2.7 75| 21.6 | 13.5 8.1 2 32.4 8.1 2.7 0.0 | 2.7 194 
} lation 7800) 53.0 0 5.0 | 25.0 | 15.0 | 6.0 6.0 | 31.0 0 1.0 1.0 1.0 156 
) er 7600) 54.0 2.0 5.0 | 27.0 15.0 5.0 5.0 9 0 9.0 3.0 1.0 3.0 152 
) t 6500) 57.25 2.9 ~ 3.2 0.3 ».15| 5.8 6.1 5.1 1 0.7 1.7 186 
Pt Control 6400) 58.84 4.51 9.02) 27.1 13.7 4.51) 10.6 »7.1 4.51) 4.4 0.0 0.0 289 
4 ulation 9200) 55.0 5.0 | 12.0 | 23.0 | 12.0 3.0 7.0 | 30.0 6.0 | 00 | 0.0 1.0 4160 
5 er 8400 54.9 4.60) 11.2 24.0 12.6 5 8.0 9 0 5.4 2.0 0.0 0.7 386 
30) r 8000) 64.9 5.50) 8.7 2.0 5.5 3.2110 32.9 5.5 5.5 | 0.0 | 0.0 140 
Pt. 10 Control 8200| 59.74| 4.54] 16.6 | 18.0 | 15.1 | 5.5 | 0.8 3.2 | 10.6) 4.5 | 0.0 | 0.0 372 
4 lation 10400 60.21 ».71| 6.7 6.8 | 20.0 4.0 6 16.0 4 4 0.0 4.0 g2 
l er 9700) 59.4 2.7 9.0 | 26.0 | 19 1.9 3.6 | 22.4 9.7 2.7 0.0 8 62 
4) er 9000) 58.57 4.38) & 8.0 14.8 6 6 7.1 6 1.8 2.6 3.6 394 
I 0 (1 day later) 
trol 8600) 68.47 5.97| 14.9 6 18.6 9 6.1 ) 1.1 1.1 3.7 14 
4 nulation 10200) 64.46) 9.9 18.26 20.6 11.6 4.1 4 0.9 5.0 1.1 0.0 »4 1010 
0 Pts. Control 8030) 61.31 3.08 j 
+ nulation 10060) 60.71) 4.20 443 
1 ter 9378) 59.88) 3.70 371 
ter 8630) 60.71 3.48 286 
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The results of stimulating the hands and forearms of five elderly peo) 
(over 70 years of age) are recorded in table 4. Figure 4 represents gray 


cally the alteration of total white counts, polynuclear percentages, 
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changes in the absolute number of !\pe I neutrophiles. There is a sl 
fall in the total number of white cells and the number of Type I neutroph 


immediately after stimulation and a slight rise 15 minutes later. 
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The weighted means of the Cooke and Ponder formulae are charted in 
igure 5. The line of the average weighted means of each experiment shows 
ereatest deflection from the control in the lowest curve There is a less 
iarked deviation in the second and third curves [he fourth, correspond 
¢ to the weighted means taken from elderly subjects’ blood, is practically 
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TABLE IV 


Type V 
(Arneth) 
Eosino- 
philes 
Absolute No 
F » I per 


Small 
Lymph. 


(Arneth) 


Ci 


% Type Il 
c 


% Type III 
(Arneth) 


¢ 


Pt. 1 Control 2 
4’ Stimulation : 72 | 73. 
| 3. 

i 


onsan 
NNN wW ! 
-—oO} 


15’ Later 
30’ Later. 


Ne Oe 
o> 


eo 


Pt. 2 Control 2 | 68.8 | 
4’ Stimulation 7 70.7 
15’ Later oo) ae 68.4 
30’ Later | 71.1 


~S 
wr we 
noaoreo! 


Pt. 3 Control nal | 59.0 | 
4’ Stimulation | 65.6 | 
15’ Later .| 92 68.6 
30’ Later 2 64.2 


eID w 
Coont 


~ 


Pt. 4 Control | 66.4 | 
4’ Stimulation 6600 | 68.3 
15’ Later 6400 | 63.0 
30’ Later 6200 | 69.0 


> ~ 
~xsruv 


D> & 


Pt. 5 Control 7800 | 58.9 
4’ Stimulation 7850 | 65.3 
15’ Later 7900 | 61.8 
30’ Later 7800 | 62.6 


_ 


Average Control 7930 | 65.1 8 19.0 
4’ Stimulation 7690 | 68.6 t : 21.1 
15’ Later 7730 | 62.9 ; 20.2 
30’ Later 7660 | 67.7 5.2 | 21.4 


a1) 


flat. Induction current stimulation appears to be the most efficient means 
of deviating the index to the left in young people. 


DISCUSSION 

By means of induction current and mechanical vibration, the normal 
neutrophilic formula can be quickly altered. This change is identical to th 
“shift to the left’ which has been reported in severe infectious diseases 
An important difference, however, is that there were no basophilic granules 
in the cytoplasm of the neutrophiles of any type before or after the shift had 
occurred. By means of Jenner-Giemsa staining, Kugel and Rosenthal 
have studied the blood smears of people who had not only a marked “ shift 
to the left’ but also a preponderance of basophilic granular neutrophiles in 
infections with poor prognoses. In our experiments, the “ shift to the left ” 
was prominent, but we failed to detect the signs of cytoplasmic degeneratior 
with unfavorable prognoses as reported by the above authors. [urther 
more, the alteration of the hemograms by our experimental procedure failed 
to elicit symptoms or signs of a physical abnormality in any subject. 

The mechanism of this “ shift to the left ’’ cannot be explained at this 
time. A similar alteration of the hemogram has been produced by others 
using chemical and physical agents. Kennedy and Thompson ° have pri 
duced a “ shift to the left” in the Arneth index of animals irradiated with 
ultra-violet light. A similar change was obtained by the feeding of irradi 
ated ergosterol to rabbits.’ Danzer * has demonstrated that the destructio 
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and absorption of tissue in vivo is followed by a deflection of the Arneth 
index. He has suggested that the continual and normal breakdown of body 


tissue provides a stimulus for the normal output of neutrophiles by the bone 
marrow. : 

Study of the above tables reveals an immediate loss of the older neutro 
philes after induction current or mechanical vibratory stimulation. De 
struction of these older cells liberates nucleic acid and its derivatives which 
have a definite effect on the myeloid foci.” 

The adenine sulphate content of the blood before and after stimulation 
is at present being analyzed in this laboratory rom the evidence to date, 
there is no relationship between the “ shift to the left ” and the nucleotid 
content. 

CONCLUSIONS 


l. The proportion of young to old neutrophiles in the peripheral blood 
may be reversed by induction current and vibratory stimulation of the ex 
tremities. 

2. The “ shift to the left” 1s only a temporary phenomenon in this ex 
perimental procedure, but it may be retained for several days by repeated 
stimulation without detrimental effects. 

3. Basophilic granular degeneration of the neutrophilic cytoplasm does 
not occur with this “ shift to the left.’ 

4. “ Shift to the left’ by itself is not exclusively a sign of severe in 
fection. 

5. The production or distribution of young neutrophiles is markedly de 
creased in senile conditions. 
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A STUDY OF 118 READMISSIONS TO OAKHURST 
SANATORIUM OF GRAYS HARBOR COUNTY, 
WASHINGTON * 


By Howarp L. Hutr,7 M.D., F.A.C.P., Yakima, Washington 

IXvERY tuberculosis sanatorium, especially if it is tax supported, has its 
more or less large quota of readmissions, and yet one does not often see in 
medical literature studies of such statistics with efforts to account for r 
lapses or other conditions requiring readmission. <A careful consideration 
of such data by the staff of each sanatorium should yield valuable informa- 
tion and in time might help to correct some of the inherent difficulties. 

The present statistics relate to Oakhurst Sanatorium at Elma, Grays 
Harbor County in the State of Washington. The institution is owned and 
maintained by the county which has an area of 1869 square miles and a 
population of about 60,000. It accepts only patients who have resided in 
the county for one year. 

The data analyzed cover a period of 12 years and 9 months, from th 
opening of the institution in August 1921 with 22 beds, to May 31, 1934 
when there were 68 beds. The records of non-tuberculous patients hav 
been excluded from the study and also cases of the childhood type of tu- 
berculosis because, in the latter instance, some of the earlier diagnoses would 
not agree with the present conception of that type of the disease. No 
apology is offered for the few cases presented. ‘They represent a problem 
that must be met in many small institutions throughout the country wher 
the staff is very limited and where there are not the facilities or equipment 
of the large well organized sanatorium, to say nothing of the extensive 
follow-up system so necessary for supervision of the discharged patient. 

The writer, as medical director of the sanatorium, had in effect a definit 
program of education of the patient which began with his admission and 
continued throughout his stay. ‘This was carried out by a course of reading 
of books on tuberculosis written especially for the laity and it was constantly 
supplemented by talks by the physician and the chief nurse. The patient 
was encouraged to ask questions regarding the general subject of tubercu 
losis and especially about his own condition. [xcept in the case of thos 
gravely ill with tuberculosis, it is essential that the patient be given son 
insight into his condition in order that he may make his plans according] 

On the occasion of the first examination, considerable time was taken to 
discuss the patient’s condition with him. He was told enough of the find 
ings (physical and roentgen-ray) so that he might get an understanding of 
what was to be expected. It is always a problem to decide how much to 


tell the patient lest he overestimate his condition on the one hand or under- 


* Received for publication November 15, 1934. 
7+ Formerly Medical Director of Oakhurst Sanatorium. 
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rate it on the other. It seems obviously wrong to tell him too many details 
and to be too confident in venturing a prognosis. A compromise must be 
sought in each case. 

At the time that the patient was started on the more active exercise phase 
of his treatment a more intensive educational program was pursued. He 
was encouraged to assume more and more responsibility in his own care so 
that at the time of his discharge he was virtually on his own responsibility. 
At the same time, the relatives and friends were interviewed by the physi- 
cian and the patient’s condition carefully reviewed and a plan of living at 
home outlined. It was clearly set forth just what the patient might do and 
what he ought not to do. Emphasis was placed upon the fact that the ap- 
pearance of health and splendid physique did not justify a rapid return to 
former pursuits and occupation. ‘The patient's first month at home was so 
planned that he would not be taking nearly as much exercise as he was taking 
at the sanatorium. He was warned to avoid fatigue and to endeavor to 
keep away from those affected with transmissible diseases, especially infec- 
tions of the upper respiratory tract. He was cautioned against the use of 
alcohol and dissipation of any kind and advised not to return to smoking. 
Long trips, especially by automobile, and late hours were forbidden. He 
was given an appointment to return for examination in approximately one 
month after discharge. 

Each patient on discharge was given a mimeographed sheet of instruc- 
tions. He was reminded not to pay attention to the opinions of friends and 
relatives about his condition and what he should do. He was urged to 
write or to telephone to the sanatorium when in doubt. 

As an addendum to this study a brief review will be given showing in a 
period of four years how well patients responded to the request to return 
for reexamination. 

The statistics to be presented concern 118 discharged patients who re- 
quired readmission one to four times during the period previously mentioned 
(August 1921 to May 31, 1934). 


TABLE ] 


Length of Stay 


in Sanatorium Ist Readm. 2nd Readm. 3rd Readm 4th Readm. 


uw 


Less than 1 mo. 
] ) 
3 


-— TR) = 
Sun 


—wsTIuY 


12-14 mo. 
15-17 mo. 
18-20) mo, 
21-23 mo. 
24 26 mo, 
36-38 mo, 
48 mo. 


—K DDO 


oon] 
+. 
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In table 1 is shown the number readmitted and how long they stayed. 
lor example: reading across, it is noted that of the patients who remained 
in the sanatorium three to five months, 29 were readmitted once, seven 
readmitted twice, three a third time, and one a fourth time. Further study 
of the table suggests that the longer a patient remained in the sanatorium 
the first time he was admitted, the less likely was he to have to be readmitted, 
and that after one readmission, the necessity for readmission became less. 
This is just as one would expect but it is frequently overlooked or forgotten 
when patients are considered ready for discharge. Often the physician's 
judgment is hampered by the intense desire that the patient has to go home. 
The mental condition of some patients is such that after a period of residence 
in a sanatorium they become restless and, in some instances, so homesick that 
they fail to give cooperation and if not discharged they either leave against 
medical advice or else adversely influence their fellow patients and, for the 
good of the institution, must be sent home. 

Most sanatorium physicians are wont to urge an increase in residence in 
the institution to cover a long period after all symptoms and signs of active 
disease have disappeared as well as roentgen-ray evidence confirmatory of 
the same. Especially is this so if living conditions at home are poor and the 
patient has had a severe tuberculous infection or a low immunity. The 
limited bed capacity in public institutions where there is usually a long wait- 
ing list, and the financial limitations of the patient in a private sanatorium 
make this problem very difficult of solution and often it really leaves no 
choice to the medical superintendent when the situation arises. 

TABLE II 
Time Out of Sanatorium before Readmission 
Ist Readm. 2nd Readm. 3rd Readm. 4th Readm 


Less than 1 mo. 10 5 

1-2 mo, 21 4 l 
3-5 mo. . ] ] 
6-8 mo. ] 

9-11 mo. 

12-14 mo. 

15-17 mo. 

18-20 mo. 

21-23 mo. 

24-26 mo. 

30-32 

4 years 

5 years 

) years 

7 years 


? 
The interpretation of table 2, reading across, for example, signifies that 
of patients who were out of the sanatorium less than two months, 10 were 
readmitted once, and five were readmitted twice. Most of those readmitted 
who were out of the sanatorium less than a month had left against medical 


advice or because of some emergency alleged to exist at home requiring their 
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presence. Sanatorium physicians are familiar with the type of patient who 
has been admitted with the idea that he would have to stay only a few weeks. 
His attending physician or his family may have told him this in order to get 
him to consent to hospitalization. He resents the apparent deception by 
refusing to stay. After he has returned home he becomes worse or he 
realizes his mistake and often wishes to be readmitted. 

Sixty-nine patients had to be readmitted within five months of discharge, 
most of them within two months. This table would suggest that if the 


patient maintains himself well during the first six months out of the sana- 
torium, he stands an increasingly good chance of remaining well. The few 
relapses that occurred at four to seven years after admission were due largely 
to mechanical injuries of the chest, pregnancy or severe intercurrent chest 
infections such as pneumonia, influenza, etc. 


Tasce III 
Apparent Reason Requiring Readmissiot 


1. Retrogression 
2. Poor home conditions 
3. Unavoidable (86 cases) 
a. Extension of infection to other lu 
b. Pleuritis (without effusion) 
*, Pleuritis with effusion 
. Thoracoplasty 
>, Convalescence from laparotomy for tuberculous 
‘. Tuberculous empyema 
g. Tuberculous osteitis 
. Tuberculous laryngitis 
1. Tuberculous kidney 
. Tuberculous enteritis 
>, Operation for non-tuberculous condi 
Hemoptysis 
. Influenza 
. Pregnancy 


or reactivation of original site 


ne 
lig 


3 
4 
l 
l 
I 
4 
S 
l 


118 


In table 3, by a careful review of each history, an effort has been made 
to determine the probable or apparent cause requiring readmission. Under 
“ Retrogression ”’ were included conditions for which the patient was largely 
responsible such as disregard of advice as to the proper mode of living 
(which might include carelessness as well as ignorance), over-exercise, 
alcoholic debauch and other forms of dissipation. It is surprising that so 
comparatively few come under this heading, there being only 12 (10 per 
cent). In two cases, influenza was believed responsible for reactivation of 
inactive disease and pregnancy was thought responsible for one case. “ Poor 
home conditions ” include poor housing with many steps to climb, over- 
crowding, deficient ventilation and light. It also includes the case of the 
housewife with a large family dependent on her. Twenty (17 per cent) 
were so classified. 

The majority of those who had to be readmitted seemed to be victims 
of unavoidable conditions variously classified and not apparently due to the 
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fault of anyone. Thirty-one (36 per cent) of these were readmitted to 
convalesce from thoracoplastic operations or from laparotomy at which tu- 
berculous peritonitis had been discovered. 

In our series only eight cases (6.7 per cent) returned because of hemop- 
tysis. In 16 instances (13.5 per cent) tuberculous complications of pul- 
monary tuberculosis required readmission. Evidently, in 86 (74.5 per cent) 
it was through no fault of the patient that he had to return to the sanatorium. 


TABLE J] V 
Occupation 


Nurse 1 Tile setter 
Stenographer 3 Logger 

Telephone operator 1 Carpenter 

Teacher 3 Dancer 

Housewife 40 Box factory worker 
Common laborer 20 + Abstractor 

Student 19 Assistant postmaster 
Laundry worker 1 Bricklayer 

Barber 1 No occupation 


TABLE V 
Social Condition and Sex 


Single 41 Male 
Married 60 Female 
Divorced 11 

Widowed 2 

Separated 4 


118 
TABLE VI 
Nationality 


American 
Swedish 
Norwegian 
Australian 
Canadian 
Finnish 
Italian 1 
Croatian ] 
Scotch ] 
Greek 1 
l 
] 


( 


American Indian 


Welsh 


118 


As to occupation, the housewife represented the larger group (40, 
33 per cent). It is difficult for the housewife to return to her home and 
maintain her good condition especially where there are small children or 
where relatives and friends interfere with her continuing to follow advice 
given on discharge. It is probable that statistics of other sanatoria would 
show likewise the greater frequency of relapse among housewives than 
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among other occupations. The same is shown in the tabulation of social 
condition and sex where 41 (34.7 per cent) were single and 40 (33.9 per 
cent) were male, while 60 (50.8 per cent) were married and 78 (66.1 per 
cent) were female. In this series one may conclude that females, especially 
if married, are more likely to require readmission than are males. 
Nationality seems to have no special significance in this county where 
the population is predominantly American born. No attempt was made to 
analyze further to determine how many “ Americans ” 
American Indian patients were almost invariably sent to federal 


were of foreign 


parentage. 
sanatoria so that only one appears on the list 


TABLE VII 
Age 


to 8 years 
to ll ss 
2 to 14 
5 to 17 
to 20 
to 23 
to 
to Zz 
to 3 
3 to < 
to 38 
to 41 
to 44 
to 47 
48 to 50 
66 to 68 


118 


No patients under six years are admitted to this institution. In table 
7, and more especially in chart 1, it is clearly shown that the age period be- 
tween 18 and 32 years inclusive, comprising 77 patients (65.2 per cent), 
compares well with mortality statistics for tuberculosis, indicating this 


period to be the most dangerous for relapse or for conditions requiring 


readmission. 
TasLe VIII 


Condition on Final Discharge 


Quiescent 
Apparently arrested 
Active 

Dead 


118 


One of the surprising findings is that 29 or 24.5 per cent were discharged 
as “‘ active.”’” One of the aims of sanatorium care is and should be to dis- 
charge the patient at least in the quiescent stage. Of these 29, 24 left 
against medical advice or by their own request and their treatment ob 
viously had not been completed. In other instances there were active tu- 
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Cuart | 
Age 
6-8 9-11 12-14 15-17 18-20 21-23 24-26 27-29 30-32 33-35 36-38 39-41 42-44 45-47 48-50 66-68 


berculous patients outside the institution that urgently required admission. 
With crowded conditions in the sanatorium, the only possible procedure was 


to discharge such patients, who, though still “ active,’’ were thought capable 
of maintaining themselves at home, where their home conditions were be- 
lieved to be satisfactory. In each instance only cases with negative sputum 


were discharged. 

There were 27 deaths (22 per cent) which is a high mortality, but this 
high rate is not uncommon in public institutions where patients in all stages 
of tuberculosis must be accepted. 


Post-SANATORIUM FoLLow-Up WorkK 


At the time of his discharge the patient was given a date to report at the 
county clinic nearest his home. Emphasis was placed on the importance of 
keeping the appointment and the necessity of periodic examination and ob- 
servation until told that he need not report any more. As a general rule the 
discharged patient was directed to report within a month and thereafter at 
monthly intervals until a longer period seemed justifiable. Our aim was to 
follow each patient for at least two years, ordering chest roentgen-ray films 
at suitable intervals and advising him as to the mode of living consistent with 
his condition. Table 9 shows these statistics for a period of four years. 

One must conclude from the above that, once discharged, a large number 
of patients (24.2 per cent in this series) disregard advice as to reéxamita- 
tion or become careless and indifferent. A few can not codperate because 
of conditions over which they have no control. The only expense to the 
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patient was the cost of his transportation to and from the clinic, so financial 
reasons may be dismissed. Only 10 per cent of our cases continued to 


report until discharged from further supervision. 


TABLE IX 
Discharged Sanatorium Patients and Reéxaminations 
Period: September 1926 to September 1930 inclusive 
438 
106 (24.2% 
35 (8%) 
243 (57.7%) 


54 (10%) 


Total discharged during period 

Did not return to clinic for any examination 
Returned to clinic for only one examination 
Returned to clinic for 2 to 6 examinations 
Returned to clinic until discharged 


The county nurse having so large a territory to cover, was unable to 
visit the discharged patient as often as could be desired; this might have 
been a factor, as home supervision can do much to follow up and impress 
the advice given at the sanatorium. 


SUMMARY 


1. Statistics are presented from Oakhurst Sanatorium, a small tuber- 
culosis institution owned by Grays Harbor County, Washington State, con- 
cerning 118 discharged patients who required readmission once or oftener. 
The period covers 12 years and 9 months (August 1921 to May 1934 in- 
clusive ). 

2. The education of the patient concerning tuberculosis in general, the 
status of his own infection and the particular care he requires is described as 
a routine measure in this institution. Every possible effort is made to see 
that he understands his condition and the proper mode of living before 
discharge. 

3. The statistics concern: length of stay in the sanatorium before dis- 
charge and the number of readmissions required; the time out of the insti- 
tution before readmission; apparent cause requiring readmission ;- occupa- 
tion, social condition, nationality, sex and age; condition on final discharge 

4. In only 10 per cent of those readmitted did the study seem to indi- 
cate that it was their own fault. In 17 per cent poor home environment and 
in 74.5 per cent unavoidable conditions required readmission. 

5. Brief statistics are offered relating to discharged patients and their 
reexaminations showing how few will continue to report at the clinics in 
spite of efforts to get them to do so. 


CONCLUSIONS 


1. Education of the sanatorium patient concerning tuberculosis and his 
own particular infection must be emphasized; but it is not sufficient to pre- 
vent the necessity of readmission (10 per cent in this series ). 

2. Too short a stay in the sanatorium is a large factor in requiring read- 
mission. The longer the patient remains in the institution the less likely 
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is the necessity of his readmission because of reactivation of the disease or 
tuberculous complications. More beds for convalescent or ‘* exercise cases ”’ 
should be available in each institution and a longer period of observation 
should be possible, under fairly strenuous living conditions, before dis- 
charge. 

3. The married female required readmission more than the single male 
or female. 

4. The age period between 18 and 32 years is that in which most read- 
missions are necessary. ‘This corresponds with the mortality curve for 
tuberculosis. 

5. Leaving the institution against medical advice accounted for 25 per 


cent of readmissions. In the remaining cases the cause was considered un- 


avoidable. 
6. More adequate follow-up work after discharge is necessary but with 
financial limitations, especially in the smaller institutions, it is difficult if not 


impossible to carry out. 


The writer acknowledges gratefully the assistance of Miss Evelyn Mason, R. N., w 


prepared the statistics in this article. 





MYASTHENIA GRAVIS * 
(SIXTH REPORT) 
By WALTER M. Bootupy, M.D., F.A.C.P., Rochester, Minnesota 


IN previous articles on myasthenia gravis *° I described in detail the 
classical picture of the disease and the results ot treatment with glycine and 
ephedrine. In this paper I shall present some of the other features of the 
disease,+ and will include in the bibliography a few of the more important 
recent articles on the subject. 

As all are aware, the mortality of myasthenia gravis has been considered 
to be high. Goldstein, in Oppenheim’s textbook, reported, without any 
details, 26 deaths in 38 cases; this is a mortality of approximately 70 per 
cent. However, Goldstein himself saw only a few of these patients, and the 
rest of the cases he obtained from available reports in the literature. The 
patients, therefore, did not have the advantage of treatment by any sys- 
tematic program which would minimize the severity or the associated com- 
plications, especially those of dehydration and inanition, attributable to in 
ability to swallow, as a consequence of involvement of the muscles of 
deglutition. 

In the past three years 65 patients afflicted with myasthenia gravis have 
been seen at The Mayo Clinic. In all these cases the diagnosis of my- 
asthenia gravis was made by consultants of the Division of Medicine and 
was confirmed by those of the Section on Neurology. Of these 65 patients, 
13 have died. Four of the deaths can be excluded from consideration con- 
cerning the effect of treatment, because one patient committed suicide, two 
abandoned treatment, and one died within 48 hours of coming under ob 
servation. Fifteen of the patients are now able to carry on practically full 
time work and are entirely self-supporting. Twenty-five are able to do part 
time or light work, while only five are at present limited to a life in bed or 
inachair. The remaining 12 are able to be up and about their homes and 
to do varying amounts of small chores. 

In spite of unsatisfactory information as to the mortality among un- 
treated patients who have myasthenia gravis, and in spite of the well known 
frequency of major remissions in the severity of this disease, | am confident 
that the mortality has been greatly reduced and that the number of patients 
who can be maintained at either full, or part time, work has been increased. 
A very severe and serious disease, of long duration, remains to be contended 
with, one in which many problems remain to be solved. Before there can be 
ground for reasonable hope of further material improvement in treatment 


* Read at the Philadelphia meeting of the American College of Physicians, April 29, 
1935 
From the Section on Clinical Metabolism, The Mayo Clinic, Rochester, Minnesota 
_ + Motion pictures were shown after reading of the paper to illustrate the characteristic 
latigability and effect of treatment thereon. 
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of the disease, investigators must either know, or at least have a very prob- 
able idea, not only of its metabolic disturbances but also of its etiology. 

In my laboratory, we have been interested in the first of these two prob- 
lems, and have been investigating the metabolic abnormalities of the disease. 
In conjunction with Dr. Adams and Dr. Power we have found that in the 
acute stage of the disease there is a definite, negative nitrogen balance, a 
melting away, as you might call it, of body protein, presumably in part 
muscle protein. On the other hand, after the acute stage is passed there is 
no longer a negative nitrogen balance, and of course among those patients 
who are rapidly gaining in weight and strength, subsequent to their reduced 
stage, following the acute period, there must be a corresponding re-accumula- 
tion of protein reserve. On the other hand, marked creatinuria was ob- 
served in only six of 28 cases of myasthenia gravis, and in 22 cases the 
amount of creatine nitrogen excreted was less than 0.04 gm. daily, and many 
of the patients in the latter group excreted only questionable traces of 
creatine. The administration of glycine always produced an increase in 
creatinuria, if it was previously present, and caused a small amount of 
However, a similar reaction 


creatine to appear if it were previously absent. 
was found to occur among normal or practically normal individuals follow- 
ing administration of glycine; therefore, the development of creatinuria 
following administration of glycine is not limited to any one disease. 
fact, the largest increases attributable to glycine were found in cases of pro- 
gressive muscular dystrophy, in which as is well known, a large percentage 


In 


of the total creatinine nitrogen is excreted as creatine nitrogen. 

In our attempt to find out whether or not the beneficial effects of glycine 
in decreasing the fatigability of patients who have myasthenia gravis, 
which we were able to demonstrate repeatedly, was specific for this disease, 
we administered glycine to a large number of control subjects, some of whom 
complained of slight or moderate fatigability, such as is so often exempli- 
fied by patients who are frequently classified (for lack of a better diagnosis ) 
as being affected with chronic exhaustion. Many of these control subjects 
likewise experienced a definite decrease in fatigability, and we were there- 
fore forced to conclude that the action of glycine was not specific for the 
fatigability of myasthenia gravis but had a more general favorable effect 
on a larger group of cases of nonspecific fatigability. There was, however, 
one important difference in the action of glycine on the patients who were 
troubled with the fatigability associated with simple chronic exhaustion 
from that which it had on patients who had the profound fatigability of 
myasthenia gravis; the former required only small doses of glycine, often 
not exceeding 1 gm. or less three times daily, to produce a beneficial effect, 
whereas most patients who had myasthenia gravis frequently needed 5 gm. 
three to six times daily. In fact, with few exceptions, none of the control 
group of subjects could tolerate the large doses of glycine required by 
patients who had myasthenia gravis, except patients who had progressive 


muscular dystrophy. The use of glycine in asthenia has a tendency to re- 
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lieve fatigue, but investigation has not been carried far enough to warrant 
any definite conclusions as to its range of therapeutic value in the various 


asthenic states. 

The chemical investigations we have pursued in regard to the cause of 
the beneficial effect of ephedrine in myasthenia gravis, unfortunately have 
given entirely negative results. Clinically, we have found, however, that 
large doses of ephedrine frequently can cause harmful effects when con- 
tinued indefinitely, and that only the small doses of ephedrine of the order 
of % grain or even ¢ grain, three to five times daily, as a rule can be taken 
with advantage over prolonged periods. We have not yet had an oppor- 
tunity to investigate the metabolic effects, if any, of the action of physostig- 
mine and prostigmine which Walker has found of immediate but temporary 
benefit in cases of myasthenia gravis. The reports of Walker, of Pritchard, 
Lancet ”’ indicate that these drugs, 


of Denny-Brown and of Hubble in the 
especially prostigmine, cause immediate and marked improvement of patients 
who have myasthenia gravis. However, they point out that these good 
effects last only a few hours, and that they are then followed by a period of 
depression. We have confirmed these clinical observations and, like the in- 
vestigators named, have been unable as yet to find a method of continued ad- 
ministration which will often cause a consistent improvement such as we 
have found following the use of glycine, both with and without ephedrine. 
As regards the etiology of myasthenia gravis, we have cooperated with 
Dr. Rosenow in attempting to determine whether or not ‘the toxic factor in 
myasthenia gravis possibly can be of microbic origin. There are phases 
of the disease which suggest that such may be the case. First, we reviewed 
the past histories in the available cases and in our third report * stated that 
35 per cent of our patients (at that time we had had 20 cases) could defi- 
nitely ascribe the onset of the disease to a more or less severe infection of the 
upper part of the respiratory tract and the subsequent patients have given 
similar suggestive evidence. Second, as a result of careful pathologic and 
histologic studies made by Dr. Robertson, on the material obtained at 
necropsy of subjects who had had this disease, it appeared possible to him, 
from the appearance of the microscopic sections of the muscles, that the 
lymphocytic infiltration and degeneration found might be the result of an 
infectious process. Dr. Butt, in Robertson's laboratory, has been able to 
demonstrate streptococci in some of the muscles obtained at necropsy of 
subjects who had had myasthenia gravis. These studies are still in progress, 
and we are not yet prepared to do more than state that we consider it ad- 
visable to extend them. As such an investigation including the necessary 
control studies takes time to complete, we have tried clinically, in a few cases, 
the effect of the use of an autogenous vaccine prepared by Dr. Rosenow 
from cultures obtained from the throats of patients, because such cultures 
frequently produce a condition in rabbits and in monkeys that simulates 
the fatigability seen in cases of myasthenia gravis. While our efforts to 
determine the etiology of myasthenia gravis are as yet inconclusive, they are 
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of sufficient interest to encourage us to continue these lines of investigation. 

From this brief digression, I must now return to a very practical matter, 
namely, the early recognition of this disease, in order that the development 
of its serious manifestations may be prevented, at least in part. 

In myasthenia gravis, almost invariably the first muscle groups to show 
evidence of increased fatigability are the extrinsic muscles of the eyes, 
which are concerned with focusing, and the fatigability becomes manifest 
to the patient by transient blurring of the vision and later, actual diplopia. 
The first symptom usually evident to the patient’s family is drooping, or 
ptosis, of the upper eyelid, especially in the afternoon or evening, after 
fatigue. In the early stages of the disease these phenomena usually are very 
transient, and disappear entirely after rest. Somewhat later, or possibly 
simultaneously, the patient notices that he fatigues easily on talking, espe- 
cially on strenuous vocalization, as from public speaking or reading. Ar- 
ticulation of long words becomes difficult and as a result the patient’s speech 
sounds thick and indistinct. If, after fatiguing the laryngeal and pharyn- 
geal group of muscles by talking, he attempts to drink liquids or eat solid 
food, he has serious difficulty in swallowing. Liquid may be regurgitated 
through the nose; the patient simply has not the strength to masticate solid 
food, and if he attempts to swallow it he does not succeed and may be thrown 
into a violent spasm of choking and coughing which, for a few minutes, may 
After a night’s rest the patient is likely to be much 


be very distressing. 
better, and the symptoms are apt to recur only toward the end of the day, 


when the excessive weakness sometimes develops very rapidly. In some 
cases, after a few weeks of such symptoms, accompanied by a feeling of 
general lassitude not at that time usually described as actual fatigue, the 
symptoms may almost entirely disappear for weeks, months, or even years 
More frequently, the weakness and lassitude spread to other groups of 
muscles, and the patient becomes fatigued on the slightest exertion. The 
muscles especially affected are those of the neck, arms, legs and_ back. 
Within six or eight weeks after the onset the patient may be so weak that 
he can barely turn over in bed or raise his hands to his face; he may have 
the greatest difficulty in swallowing and, because of fear of choking, may 
avoid all but the smallest amounts of foods and liquids; these he takes with 
manifest difficulty. Dehydration and inanition supervene, and_ subse- 
quently death appears to be rapidly approaching. At this point, a surprising 
turn in the course of events may develop, even without treatment, and the 
strength of the patient gradually returns so that in a few weeks he is up and 
about, although very rarely in untreated cases is he sufficiently strong to 
work. These cycles of increased fatigability followed by improvement 
succeed one another at different intervals, although many patients seem 
prone to have a space of three or four weeks between the lower depths of 
depression and the higher peaks of remission; in addition, major trends are 
often superimposed on these minor fluctuations of shorter or longer dura- 


tion. These long swings and sharp, small, daily, and more pronounced 





MYASTHENIA GRAVIS 147 


weekly, fluctuations apparently are explainable only on the assumption of a 
similar variation in the intensity of the cause of the disease, as, for instance, 
if it is assumed that the toxin which causes the muscular fatigability is 
produced by variations in rate of growth of bacteria, as illustrated in tu- 


berculosis. The disease is, however, afebrile. 

One of the most distressing and annoying minor factors one has to con- 
tend with in the treatment of patients is the thick, slimy, stringy mucus, 
secreted apparently by the mucous membrane of the mouth and pharynx, and 
possibly also by the salivary glands. The amount of the mucus varies 
greatly from day to day, from week to week, and from month to month; 
whenever it is present in marked degree, the patient’s general condition is 
usually not as good as at other times; in fact, there is often a very definite 
correlation between the patient’s general condition and the amount of this 
mucus. At the times when there is much oral mucus the patient is usually 
unable to swallow much, if anything, and until remission occurs it is neces- 
sary to feed him by means of a catheter introduced through the nose into the 
stomach, to prevent the additional ill effects of dehydration and inanition. 

Constipation, on the other hand, is not such a difficult condition to con- 
trol, although it is a very frequent and annoying complication. Repeated 
enemas are necessary and strong cathartics should be avoided. 

In general, there is no pain of any kind connected with the disease, nor 
is there any soreness or tenderness of the muscles such as there is in typical 
myositis. On the other hand, there is characteristic flabbiness of all of the 
muscles of the body, which is especially noticeable if the patient is of rather 
obese type. The patient cannot smile or pucker up his lips to whistle. The 
face is absolutely blank, and when talking to him, the physician has the 
feeling that the patient is completely indifferent to and even bored by the in- 
formation that is being given him about his disease. This absentee or blank 
expression has often caused an erroneous diagnosis of a melancholic type 
of psychoneurosis or even of a brain tumor, and the misinterpretation of the 
extreme muscular fatigability as mental apathy and laziness. On the other 
hand, I have seen a case of myasthenia gravis in which the diagnosis, on 
detailed analysis, could hardly be questioned, misinterpreted because of the 
fact that the syndrome of myasthenia gravis was superimposed on a mild 
hysterical basis which the patient had displayed for years previously. There 
is, of course, no reason why an hysterical type of individual cannot have 
myasthenia gravis. Admittedly, under such conditions, distinction between 
the two sets of symptoms, and their correct interpretation, is very difficult. 

Illustrative of the characteristic fatigability in this disease, and of the 
effect of treatment thereon, is the case of an eastern surgeon who has passed 
through a very severe attack of myasthenia gravis. ‘Twelve months ago he 
was unable to turn over in bed, he could not light his own cigarette or even 
raise his hand to put it in his mouth, and he had to be tube-fed for months. 
He is now in good condition. He has returned to his surgical practice and 
is able to perform a gC 0d day's work. His future course, to be sure, cannot 
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be predicted, but these patients who have improved as rapidly and as con- 
sistently as this surgeon has, have so far continued to maintain their gain. 
On the other hand, I do not wish to leave the impression that all cases pro- 
gress so favorably; at present I have five patients who are improving so 
slowly that I have difficulty in maintaining my own courage, let alone that of 
the patients. However, even in these cases it is possible to note a slight but 
unmistakable improvement if their condition at the present time is compared 
with that four to six months earlier. 
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RECENT STUDIES ON ANTI-HORMONES * 


By J. B. Coruip, F.A.C.P., Montreal, Quebec, Canada 


ABOUT a year ago at the Chicago meeting of this Society it was my 
privilege to report upon a theoretical conception which I had evolved in an 
endeavor to explain certain results which had been obtained in our studies 
on pituitary extracts, and with a view to directing further work along spe- 
cific lines. Tonight it is again my privilege to report to you the results 
which have been obtained in the McGill Biochemical Laboratories during the 
past year in the course of studies upon anterior pituitary physiology, but 
with particular reference to anti-hormones. 

The anti-hormone theory as originally proposed was as follows: 

For each hormone there may be an opposite or antagonistic principle 
This antagonist is present in the normal subject but may not be detected until 
it exceeds in amount the hormone substances with which it is balanced. The 
analogy was drawn between the hormone anti-hormone complex and:a chemi- 
cal “ buffer ” system, and in this way the anti-hormone theory was related 
to the principle of inverse response. The postulated dual hormone control 
of peripheral structures is analogous to the proved dual nerve control 
(sympathetic and parasympathetic ). 

The so-called anti-hormone was considered as a true hormone in every 
way and not as the result of an antigen-antibody response. 

Before discussing this theory in the light of the results of further ex- 
perimental work, I should like to refer briefly to terminology. 

The term “ hormone” was originally applied by Starling 
ing principles such as that contained in the duodenum after treatment with 
acids and the expression was later extended to include the active principles 
of all internal secretions. So long as only exciting agents were known there 
could be no objection to the extension of this term, but since agents which 
produce depression or cessation of function were known to exist in the body, 
Schafer ® coined the word “ chalone”’ to distinguish such agents which act 
as depressants or inhibitors from those which were excitant (hormones). 
A chalone was defined by Schafer as an endocrine product which inhibits or 
diminishes activity as distinguished from a hormone, which excites to in- 
creased activity. All internal secretions were spoken of by Schafer as 
“autacoids.” Excitatory autacoids were the hormones and_ inhibiting 
autacoids were the chalones. In spite of the very logical nature of Schafer’s 
objection to the use of the word “‘ hormone ”’ to describe all of the internal 
secretions, both excitatory and inhibitory, the term has been accepted by 
general usage. 


1 to stimulat- 


* Read at the Philadelphia meeting of the American College of Physicians, April 3! 
1935. 
From the Department of Biochemistry, McGill University, Montreal. 
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While there may appear at first sight to be an analogy between the sub- 
stances which I have called “ anti-hormones’”’ and the “chalones”’ of 
Schafer, the theoretical conception of the mechanism of production and the 
physiological significance of the former were such as to demand the use of a 


descriptive and distinguishing term. 

The idea of the production of a hormone-inhibitory substance which 
circulates in the blood stream and is able to neutralize the effects of a 
hormone was probably first expressed by Mobius.* In experiments on 
thyroidectomized sheep he found that the blood of such animals neutralizes 
the action of thyroid hormone. Preparations of the blood of such thyroid- 
ectomized animals have been made available by the Merck factory under the 
name of “ Antithyreoidin Mobius.” This preparation has been used clini- 
cally and several authors claim to have obtained good results in cases of 
Graves’ disease. The first investigator who tried to obtain a hormone 
neutralizing substance using an endocrine preparation as an “ antigen’ was 
probably Blum. Later he repeated Mobius’ experiments and confirmed the 
findings on thyroidectomized animals, but at the same time he noted that 
thyroid hormone inhibitory substances are also present in the blood of normal 
sheep. The name “ catechin ”’ has been given to these inhibitory substances.‘ 
Blum’s experiments were later extended by Legiardi-Laura, who treated 
horses with posterior pituitary preparations and found that the serum of 
such animals decreased the glycosuria in many cases of diabetes.” He 
claimed also that this serum was equally effective in the treatment of hyper- 
tension.© The experiments of this author and of Blum are difficult to 
evaluate, since little is said in their original publications about the nature of 
the antigen used, the doses given, or other details concerning the treatment 
of the donor animal. The experiments of Koyano ‘ in 1923 are open to the 
same criticism. He injected beef pituitary emulsions intraperitoneally into 
male rabbits, and stated that the serum of such animals produces marked 
histological changes in the hypophysis of rats. He called his preparation a 
‘specific immune serum.” In 1924 Cotte* published a series of experi- 
ments in which extracts of fowl ovaries were chronically injected into male 
rabbits. Thus a “ serum anti-ovaire ’’ was obtained. This serum changed 
the color of the plumage in hen-feathered cocks. The experiment was in- 
terpreted as a further proof of Morgan’s theory concerning the “ corpus 
luteum cell nature” of certain cells in the testes of the hen-feathered cock. 
In the same year de Jongh ® observed that certain insulin preparations are 
less active in larger doses than in smaller ones, while very large amounts of 
the same preparation again show an increase in potency. Mathematical con- 
siderations led the author to interpret this double-peaked curve as the result 
of an insulin-inhibitory substance superimposed on the usual insulin effect. 
The name “ anti-insulin” has been coined for this substance. Further 
purification removed this anti-insulin from the original preparation. Simi- 
lar experiments led Nobel and Priesel *° to the assumption that anti-insulin 
is present in crude pancreatic extracts. Meyer-Bisch and his coworkers ™ 
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observed that pancreatic secretion increases the blood sugar of experimental 
animals, and concluded that anti-insulin is excreted into the duodenum. The 
primary hyperglycemia observed after the administration of crude insulin 
preparations has also been attributed to the presence of anti-insulin ( Wichels 
and Lauber *’). Sahyun and Blatherwick ** observed that rabbits on a high 
carbohydrate diet, injected chronically with insulin, become “ immune ”’ to 
this hormone, so that even 70 to 100 units do not elicit convulsions. The 
blood sugar response in such “ immunized ” animals is also much less than 
in the non-pretreated controls. The name “ anti-hormone” has also been 
used by Wiese.** This author found that testicular extract coagulates the 
follicular fluid of nymphomanic cows, but has no effect on the follicular fluid 
of normal animals. This phenomenon was attributed to the formation of 
“anti-hormones ”’ in the nymphomanic cow. The administration of testis 
extracts was found to be effective in increasing ovarian activity in cattle, and 
the author believed this to be due to the production of “ anti-hormones.” 

The earlier experiments of Blum on “ catechin ” have aroused particular 
interest because of the good clinical results which many investigators were 
able to obtain with these preparations. Numerous publications have ap- 
peared more recently on similar anti-thyroid hormone preparations. Thus 
Herzfeld and Frieder ** have prepared a catechin from blood, and this 
preparation is now on the market under the name of “ Thyronorman.” It 
is said to alleviate the symptoms of Graves’ disease. It is interesting to 
note in this connection that Branovacky ** showed that the blood of patients 
suffering from Graves’ disease increases the oxygen sensitivity of rats in the 
well-known Ascher experiment, and that this effect is neutralized by the ad- 
ministration of blood serum from myxedema patients. Asimoff ™’ reports 
that the serum of thyroidectomized sheep inhibits the metamorphosis effect 
of thyroid hormone in the axolotl; and Gtirber and Geszner ** found that 
this metamorphosis-antagonizing principle is in the euglobulin fraction. 
Since Lewit and his coworkers ** were able to obtain similar effects with 
normal blood, they doubt the specific nature of such catechins. Recently, 
Saegesser * observed that the serum of myxedema patients neutralizes 
thyroxin in Reid-Hunt’s acetonitril test—a finding which reminds one of 
Branovacky’s experiments concerning the decrease in oxygen sensitivity 
which we discussed above. Saegesser states that his anti-thyroid substance 
is lipoid-soluble, and since he also observed that cholesterol exerts a similar 
effect he considers it possible that this action is a simple chemical antagonism 

This discussion on the historical development of our ideas on the pro- 
duction of hormone-antagonizing substances would not be complete without 
mentioning that thyro-globulin-antagonizing substances have been obtained 
by the administration of thyroglobulin,** **** and that specific anti-ferments 
have been produced and demonstrated in the blood of experimental animals 
chronically treated with extracts of endocrine glands by Abderhalden, who 
called such ferments ‘ Abwehrfermente.” 

The hormone-antihormone theory was proposed: (1) as a possible ex- 
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planation of certain experimental results obtained in our laboratory; (2) and 
more important, as a guide to further work. Whether this theory is rep- 
resentative of an actual physiological mechanism will appear with the passage 
of time, and in the light of the results of the further work. Since this theory 
was put forward, a year has passed. Such a period is not long, but intensive 
work done in this field both by my collaborators at McGill and independent 
workers in other laboratories has strengthened my belief in the reasonable- 
ness and the validity of the theory as a sound working hypothesis. 

Our own work has shown that specific antagonistic substances (anti- 
hormones) for the thyreotropic, ketogenic and maturity principles of the 
anterior pituitary can be demonstrated in the blood of animals treated with 
extracts containing these principles, and that similar specific antagonistic 


A 


substances may occur spontaneously in the blood of certain patients.* 


specific antagonistic substance for the anterior pituitary-like hormone of 


human placenta and pregnancy urine has also been demonstrated. 

Although Loeb ** has been unable to obtain evidence of an inhibitory 
substance for the thyroid-stimulating principle in guinea pigs treated with 
this principle until they had become resistant to it, others * ** *" ** have con- 
firmed our results relative to the demonstration of inhibitory principles in 
the blood of animals treated for long periods with certain hormone prepa- 
rations. 

Rogowitch * noted enlargement of the pituitary of dogs and rabbits fol- 
lowing thyroidectomy. Since that time as a result of the pioneer work of 
Adler,®® Allen,** Smith and Smith,** and Spaul ** on tadpoles; of Uhlenhuth 
and Schwartzbach ** on salamander larvae; of P. E. Smith,* and Foster and 
Smith * on rats; and of Loeb * and Aron * on guinea pigs, the interrela- 
tionship between the anterior pituitary and the thyroid has been thoroughly 
established. It is of interest to note here that Loeb was the first to produce 
hyperplasia in the thyroid of the guinea pig and to point out the possible 
etiological significance of the anterior lobe principle in Graves’ disease. 
Thyroid hyperplasia has been produced in a variety of animals by treatment 
with anterior pituitary extracts and a number of investigators have com- 
mented upon the lack of response in animals that have been treated for vary- 
ing periods of time. It was this induced state of resistance to the thyreo- 
tropic hormone that Dr. Anderson and I ** made a subject of special study 
last year and the outcome of this work was the clear-cut demonstration that 
the blood of the hormone resistant animal contained a substance antagonistic 
to the thyreotropic hormone. The method which we have used for the de- 
tection of the anti-thyreotropic principle is as follows: 

Otherwise untreated hypophysectomized animals are injected twice daily 
with 0.5 c.c. to 1 ¢.c. of the serum to be tested. On the second day injections 

Control 
Metabolic 


ot a standardized thyreotropic extract are started, twice daily. 

animals are treated similarly except that normal serum is used. 
*I am greatly indebted to Drs. A. D. Campbell and J. S. L. Browne for their co- 

Operation in the selection of blood samples from patients for anti-hormone investigations. 
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rates are taken daily. In the case of a positive test complete or nearly com- 
plete inhibition of the increase in metabolism seen in the control animals is 
obtained. The test is quite applicable to the study of sera of patients and 
already we have demonstrated the antagonistic substance in the blood of 10 
patients, in all of whom it has occurred spontaneously and not as a result of 
pituitary therapy. We have of course, obtained numerous negative results 
with normal human sera. 

In general it may be said that wherever we have a specific biological test 
for a hormone, the same method is applicable with but slight modifications 
for testing for antagonistic substances. One must be able, of course, to 
distinguish between specific inhibitory or antagonistic substances and non- 
specific inhibitory effects. Thus in the case of insulin the existence of a 
specific anti-hormone substance in the sense to which | have referred has not 
been established. Mr. Black *° of my laboratory has been able to show, how- 
ever, that the hypoglycemic reaction to insulin which has been mixed with 
normal or diabetic serum and incubated for one hour was greatly lessened 
when the mixture was injected subcutaneously, whereas the same material 
given intravenously showed no appreciable loss in potency. Similarly, Dr. 
Kutz has shown that rats on a high carbohydrate diet may be given increas- 
ing doses of insulin daily until 200 units a day are being administered with- 
out any hypoglycemic reaction being obtained. ‘This suggested a tolerance 
to insulin had been developed, but it was shown at once that control rats on 
the same diet were apparently unaffected by 200 units of insulin. Again, in 
the case of the parathyroid hormone, Dr. Pugsley has shown that there is 
non-specific inhibition of the acute effects of the hormone when it is mixed 
with blood serum and the mixture administered to rats in the usual manner 
by intraperitoneal injection. No such inhibitory action of serum on the 
parathyroid hormone was noted when the mixture was given by intravenous 
injection to the dog. Neither was there any inhibitory effect when serum 
and hormone solution were injected separately into rats, even though the 
serum injections were started some days ahead of the hormone. 

We feel that the most satisfactory, although not the simplest method of 
demonstrating a specific hormone inhibitory substance is that of pre-treat- 
ment of the test animals with the serum or serum extract to be tested. This 
is followed by simultaneous injections of a standard dose of hormone and 
serum or serum extract. Consistent inhibition of the hormone effect with 
the anti-hormone serum when the experiment is adequately controlled would 
seem to establish definite proof of the existence of the antagonistic substance 
in the serum tested. Under some circumstances it is possible to shorten the 
test by mixing in vitro the hormone extract and the serum to be tested and 
then injecting the mixture. This method is safe only when non-specific 
inhibitory effects of normal serum can be excluded. No doubt a variety of 
satisfactory methods of studying the hormone anti-hormone relations in 
blood and serum or even organs will ultimately be evolved, but for the pres- 
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ent we are making use almost entirely of the “in vivo ’’ method outlined 
above. 

The establishment of a state of resistance to any hormone extract as a 
result of long-continued injections of the extract is of itself indirect evi- 
dence of the existence in excess amounts of an antagonistic substance. 
Since such a resistant state may theoretically be due to a variety of causes it 
seems essential, in any case of an apparent hormone resistant state, that it 
should be shown that the “ resistance” is transferable before a true hyper- 
antihormone condition can be stated to exist. 

Anti-A.P.L. It has been shown that continuous injection of A.P.L. 
leads at first to a great increase in the size of the ovaries but this effect 
passes off in the course of a few weeks and the ovaries return to normal or 
even subnormal size in spite of the continued injections of the hormone. 
The seminal vesicles and prostate of males treated with A.P.L. continuously 
have been shown to follow a weight curve somewhat similar to that of the 
ovaries of treated females.*’ In the light of our results with serum of 
thyreotropic hormone resistant animals, it was not surprising to find that the 
serum of animals rendered non-responsive to A.P.L., when injected into 
immature rats, completely inhibited both the estrogenic and ovarian re- 
sponse to this gonadotropic substance.“ Anti-A.P.L. serum of relatively 
high titre has been produced in the rabbit, and recently Dr. Carl Bachman * 
has shown that the antagonistic effect of this anti-substance can be demon- 
strated in the rabbit. Thus an isolated non-pregnant adult female rabbit 
was injected twice daily for two days with 0.5 c.c. of anti-A.P.L. rabbit 
serum. Two hundred units of A.P.L. were then administered and inspec- 
tion 48 hours later showed that there had been complete inhibition of the 
normal ovarian response to A.P.L. The characteristic effect of A.P.L. upon 
the testes, seminal vesicles and prostate of immature males has also been 
completely inhibited by anti-A.P.L. serum. 

Anti-A.P.L. serum is of special interest because Dr. Bachman has been 
able to show that it contains a true antibody for a proteose-like substance 
which is a contaminant of our preparation. ‘This true antibody can be 
demonstrated by complement fixation and precipitin reactions. That it is 
not the anti-hormone is fairly conclusively shown by the fact that the anti- 
proteose substance may still persist in the blood of a rabbit weeks after the 
serum has lost its physiological antagonistic effect upon the hormone due to 
cessation of A.P.L. injections. 

Anti-A.P.L. is of interest in another way because it is, as far as we are 
aware, a foreign hormone to the animals which have been used to produce 


successfully an antagonistic serum to it. 

We have had as yet no direct evidence of the presence of anti-A.P.L. in 
the pregnant woman. To assume that it is present would seem on a priori 
grounds reasonable. At this point I cannot resist re-stating the suggestion 


that the fundamental disturbance in certain toxemic cases may be a hor 
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monal imbalance. This might involve not only A.P.L. and anti-A.P.L. but 
also true pituitary hormones and even members of the estrogenic group. 

Some years ago we became interested in considering the toxemias of 
pregnancy from the standpoint of hormonal imbalance, but we had to 
abandon any serious attack upon the problem because of the lack of the 
necessary base lines characterizing the normal. The working out of these 
alone we saw would require enormous numbers of animals and, more im- 
portant still, the development of new methods which would allow of more 
exact assays of the various hormones involved. ‘The recent work of Mar- 
rian and his associates,** for example, shows that most of the estrin assays 
of the past may have to be discarded because nearly all of the estrin in fresh 
pregnancy urine is ether insoluble, and also of very low estrogenic potency 
when tested on castrates. In other words, estrin is in the native state com- 
bined with some as yet unknown substance which alters both its physical and 
physiological properties. In 1930 I described a method for fractionating 
human placenta into three types of estrogenic extracts.“ *° One of these, 
an alcohol soluble, ether insoluble fraction was clearly differentiated from 
estrin as then known and from the gonadotropic substance “* A.P.L.” The 
active principle of the extract was characterized not only by its physical but 
also by its physiological properties. Some of these latter showed relative 
ineffectiveness on castrates as compared to marked estrogenic activity on 
immature female rats, resistance to peptic and tryptic digestion and activity 
orally. Later this same estrogenic substance was demonstrated in pregnancy 
urine and crystalline trihydroxyestrin was obtained therefrom only after 
vigorous hydrolysis in an autoclave had rendered the estrin of the ester ether 
soluble.*® Marrian’s recent work has confirmed and greatly extended the 
significance of these earlier observations. 

The Anti-Maturity Factor of the Anterior Lobe. It has been shown 
that daily implantation of fresh rat pituitary into female rats leads at first, 
as in the case of A.P.L., to ovarian enlargement.*” After some weeks the 
ovaries decrease in size and although now unresponsive to implants they re- 
spond in a normal manner to A.P.L. 

Extracts of pig anterior lobe rich in the maturity factor have been ad- 
ministered over a period of weeks to rats. By the method of pretreatment 
of immature females with serum obtained from maturity extract resistant 
rats, the presence of an antagonistic substance for the maturity principle in 
these sera has been clearly demonstrated. 

We have been able to demonstrate the presence of the anti-maturity fac- 
tor in the blood serum of certain patients. The clinical significance of a 
positive finding of the anti-maturity factor in the blood stream is not yet 
fully apparent. The treatment of such a case with pituitary sex hormone 
would obviously be contraindicated. 

The Anti-Ketogenic Principle. Hoffmann and Anselmino “ and Magis- 
tris *7 noted an increase in the acetone bodies in the blood after the injection 


of anterior pituitary extracts. Burn and Ling ** found that the injection ot! 
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an alkaline extract of bovine anterior pituitary lobes greatly increased the 
acetonuria of female rats kept on a filtered butter diet. Butts, Cutler and 
Deuel *° obtained similar results in fasted rats of either sex. Recently 
Black, Collip and Thomson,”® using both the Burn and Ling butter diet and 
the method of fasting of Butts, Cutler and Deuel, extended these findings 
and made use of these methods to study the effects of long-continued treat- 
ment with anterior lobe extracts rich in the ketogenic factor upon the ace- 
tonuria of a high fat diet or of fasting. The method of fasting proved so 
satisfactory in the preliminary experiments that thereafter it was used as a 
routine. The results obtained in this study were quite clear-cut. The char- 
acteristic acetonuria of fasting was practically abolished in those animals 
which had been made resistant to the extract by repeated injections. Also 
normal animals pre-treated with serum from resistant animals manifested no 
appreciable ketonuria when fasted and injected with a standard dose of a 
has shown that the ketogenic hormone 


ketogenic extract. Mr. Black *’ 
resistant animals develop practically no ketosis when given massive doses 
of phlorhizin, in spite of the fact that the usual glycosuria was produced. 
The control animals had extreme ketosis and those on the larger doses died. 
Incidentally, I may remark that we have definite proof that the ketogenic 
principle is quite separate and distinct from the thyreotropic, adrenotropic 


and growth hormones. 

Dr. Kutz has been able to demonstrate recently that pancreatectomized 
dogs given suitable dosage for a sufficient time of anterior pituitary extract 
containing the ketogenic principle, during a period in which they are being 
maintained in good condition by adequate insulin therapy and dietary con- 
trol, may on withdrawal of insulin show no appreciable ketonuria. Such 
animals are in many respects similar to the “ Houssay dog namely, the 
hypophysectomized-pancreatectomized animal. 

The recent report by Long and Lukens * of the 
tomized-pancreatectomized cats to show ketosis even when injected with 


failure of adrenalec- 


anterior pituitary extracts is of tremendous importance in relation to the 
physiology of the ketogenic principle, for it suggests that the latter may 
a trophic hormone on the suprarenal. Since our studies have clearly 
established the fact that the purified adrenotropic principle of the pituitary 
is non-diabetogenic in the Houssay preparation and non-ketogenic in the 
fasting rat, it is possible that there are two trophic hormones of the anterior 
pituitary acting on the suprarenal. On the other hand, Mr. Black of our 
laboratory has been able to obtain marked ketogenic effects with anterior 
pituitary extracts not only in hypophysectomized rats, in thyroidectomized 
rats, in thyroidectomized-hypophysectomized rats, but in adrenalectomized 
rats. In view of the fact that the rat may have small amounts of accessory 
cortical tissue, Mr. Black’s positive results on adrenalectomized rats treated 
with ketogenic extract are not necessarily in contradiction with the negative 
results of Long and Lukens on the adrenalectomized cat. 
Our conception of the mechanism by which the ketogenic principle 
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functions must of necessity remain rather vague until the results of further 
work enlighten us. It is, however, of great interest to note that we have 
evidence of the occurrence spontaneously in the blood of several patients of 
an anti-ketogenic principle and very recently Dr. Kutz has been able to 
demonstrate such an anti-ketogenic substance in extracts of certain urines 

The Anti-Growth Factor. We have abundant indirect evidence of an 
anti-growth factor. Hypophysectomized rats treated with purified growth 
hormone almost invariably cease to respond to it after a period of five to six 
weeks. Serum from such animals has antagonized the growth hormone in 
otherwise untreated hypophysectomized rats. Unfortunately our experi- 
ments of this type have been limited in number and a much larger series will 
have to be carried out before direct proof of an anti-growth principle can be 
said to have been definitely established. Animals treated with crude anterior 
lobe extracts have continued to grow for longer periods and the very in- 
teresting possibility arises that the production of anti-hormones may he 
greatly modified by the degree of purity of the hormone extract used in 
treating the experimental animals. 


DISCUSSION 


The experimental evidence which I have given furnishes strong support 
for the anti-hormone theory. I do not state that other interpretations may 
not be made of the results. .All of the various extracts which we have used 
to demonstrate the production of antagonistic substance contain protein-like 
material, so that there was always the possibility of a true antigen-antibody 
response in the treated individual. We do not believe that this latter pos- 
sibility affords an adequate explanation for the anti-hormone responses 
observed, for the following reasons: 

1. The studies of Dr. Carl Bachman on anti-A.P.L. serum have shown 
that the anti-hormone effect does not parallel the anti-body content. 

2. Rats have been made resistant to the maturity hormone of rat pit- 
uitary by continued implantations of rat pituitary. 

3. Rats made resistant to the ketogenic principle by a long period of 
daily injections of an extract made from ox anterior lobes have been shown 
by Mr. Peter Black to be equally resistant to the ketogenic extract made 
from sheep or pig anterior lobes. 

4. There is spontaneous occurrence in the serum of certain individuals 
of a substance capable of inhibiting an anterior lobe principle. Thus posi- 
tive inhibition of the maturity principle, of the thyreotropic principle, and 
of the ketogenic principle has been observed. 

Site of Production of Anti-Hormones. We are completely without 
direct evidence which might throw some light on the source of the antago- 
nistic substances produced in animals treated over a long period with anterior 
pituitary principles. Anderson and Collip ** demonstrated the development 
of a refractory state to thyreotropic hormone in hypophysectomized rats. 
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The anti-thyreotropic substance was demonstrated in a thyroidectomized 


dog after several weeks of treatment with the hormone. Castrated rats 


and rabbits have been successfully used to produce anti-A.P.L. sera. It 
would therefore appear that the target organ can be excluded as playing an 
essential role in the production of the antagonistic hormone. 

On the other hand, there is some evidence that antagonistic principles 
may occur in the same gland. Riddle ** has recently shown that purified 
prolactin is definitely antagonistic to the gonad; and we find that prolactin 
has a definite inhibitory effect on the action in the rat of a maturity hormone 
extract. Whether antagonistic effects of this type are of the same order 
as the anti-hormone effects cannot be stated. 

In view of the fact that a somewhat extensive search for evidence of the 
existence of anti-hormones to estrin, to parathyroid hormone and to insulin 
has failed as yet to demonstrate such, it is possible that the anti-hormone 
theory should be applied only to trophic principles. 

It must be borne in mind also that a resistant state to a certain hormone 
may be due to a purely local condition and not necessarily to the presence in 
abnormal amounts of an anti-hormone or a specific antagonistic substance 
Thus it is now well established that the ovaries of the very young animal are 
non-responsive to anterior lobe maturity hormone. Certain hypoglandular 
as well as hyperglandular, states may be due to decreased or increased re 
sponsiveness respectively of the gland concerned to the specific trophic 
principle normally influencing it. 
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EXPERIMENTAL AIR EMBOLISM * 


By Joseru B. Wotrrer, M.D., and Harotp F. Rosertson, M.D., 
Philadelphia, Pennsylvania 


THE literature contains many case reports and a number of experimental 
studies of air embolism; but opinions still differ widely regarding its clinical 
significance and its mechanism. 

Hobart Hare, in 1902, injected 60 c.c. of air into the jugular vein of 2 
dog without the production of any symptoms whatever. In two patients, 
2 to 3 c.c. of air were injected into the median basilic vein without ill effects. 
W. H. Luckett, in 1913, reported a case of air embolism in the lateral ven- 
tricles of the brain following a fracture of the skull in which the a*r was 
probably forced into the ventricles, during an attack of sneezing, through 1 
fracture in the frontal sinus. Death occurred 21 days after this accident, 
and necropsy proved the presence of air in the ventricles. 

Edward von Adelung cites the instance of a man with pulmonary tu- 
berculosis and pleural adhesions who, while undergoing an artificial pneumo- 
thorax, developed paralysis of the right arm and leg, cyanosis, cardiovascu- 
lar shock, and unconsciousness. He completely recovered the next day. 
There have been a number of similar reports of air embolism following 
artificial pneumothorax. 

Charles Pierre Mathé reported a case of fatal embolus due to inflation 
of the bladder with air. Here the formation of emboli took place, he 
claimed, by the entrance of air into the venous circulation, either through an 
ulceration of the mucosa caused by some preéxisting pathological lesion such 
as ulcer, tumor, or laceration or as a result of injury to the mucosa from 
over-distention of the bladder. Death occurred as soon as the patient 
became convulsed and cyanotic. 

Ewald and Kobert conclude after experimentation, that air may traverse 
the intact lung tissue and escape into the blood vessels or pleural cavity when 
intrapulmonary pressure is greatly increased. 

The occurrence of air embolism of the retinal vessels of man and rabbits 
was described by Hans Barkan in 1928. The retinal arteries became com- 
pletely filled with air and the entire fundus contained innumerable fine glit- 
tering lines. These hung together like spider webs and formed an extra- 
ordinarily fine network over the whole fundus. This condition has been 
observed in man following puncture of the maxillary antrum, and as a result 
of intracranial or neck surgery. 

An interesting report of air embolism occurring during pneumarthrosis 
of the knee joint is given by Samuel Kleinberg. He injected oxygen at low 
pressure into the knee joint. The injection lasted only half a minute when 
suddenly the patient became pulseless. The pupils dilated widely and un- 


* Received for publication March 9, 1935. 
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consciousness ensued. With improvement of circulation, resulting from the 
administration of stimulants, the patient became wildly delirious, requiring 
the strength of several attendants to hold him. Within a few days he com- 
pletely regained consciousness and his further recovery was uneventful. 


Allen and Clark conclude that simple thoracentesis may produce a 
bronchovenous fistula which will serve as a portal of entry for air into the 
pulmonary veins. They claim that experimental work on dogs demon- 
strated gravity as a determining factor in the distribution of air; when the 
head was elevated, the head, neck and forelegs received air; when the head 
was depressed, the trunk and hind legs received the air and the coronaries 
were heavily involved. The air tended to float on the blood and to seek 
the upper parts of the body. Even where the stream is rapid and violently 
churned, as in the heart and aorta, air and blood fail to mix thoroughly 
Air may remain stationary in the bend of a vessel or, should gravity dictate, 
it may even pass in the direction opposite to that of the blood. 

The literature reveals three schools of thought regarding the causation 
of death from air embolism. The first accepts a cerebral death; the second 
a respiratory death, with suffocation ensuing from obstruction of the pul- 
monary artery; and the third, a cardiac death. ‘The last is thought to be 
caused by a lowering of intracardiac pressure and circulatory failure. 

The purpose of our investigation is merely to show the course pursued 


by air, when injected into a peripheral vein, and its effects 


PROTOCOL 


Experiment A. A daily injection of 0.5 c.c. of air was administered 
to rabbits, weighing approximately 2.5 kilo., for five days without any un 
toward effects. This was gradually increased. When 2 c.c. (average) 
were administered at one time, the rabbits developed convulsions and died 
within three minutes. As long as less than 2 c.c. (average) was admin- 
istered, and sufficient time allowed between injections, the rabbits recovered 

Experiment B. Five c.c. of air were given to a dog weighing 15 kilo., 
as rapidly as one could inject it into the femoral vein, without any untoward 
results. The dose was doubled every day until 50 c.c. were reached and 
still there were no ill effects. As we increased the amount to 75 c.c. the 
animal became dyspneic, listless and the mucous membrane showed a cyanotic 
hue. But, in about five minutes, the dog made a complete recovery. The 
air dose was administered again daily for one week. Similar experiments 
were carried out on a few other animals. When the dose was doubled to 
150 c.c. the animals became extremely ill, markedly cyanotic and dyspneic 
with a marked pulling of the intercostal muscles, but after 15 minutes they 
recovered. It was only after the amount was increased to 250 c.c. that the 
animal died. These experiments were repeated with similar results 

Experiment C. In an average sized dog, we have cut the veins of the 
neck, laid them open and yet by pressing and relaxing the thorax (the 
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method used in artificial respiration) we have been unable to introduce air 
into the circulation. A small amount of air could be felt passing along the 
vein for about a quarter of an inch if a funnel attached to a cannula was 
raised about two feet above the neck of the animal. 


toward effects and upon removal of the cannula blood again appeared at 


There were no un- 


the proximal end of the vein. 
Experiment D. An overdose of morphine and chloretone was given to 


some animals after small amounts of air had been injected (1 c.c. to rabbits 
and 20 c.c. to dogs). The large vessels were ligated wherever possible and 
the organs then sectioned under water. The only place where air was con- 
sistently found was in the pulmonary artery and its branches. In those ani- 
mals where the amount of air given was above the lethal dose, the air was 
found in the right ventricle, the coronary veins, right auricle and even in the 
superior and inferior vena cava if the amount injected were large enough 
At no time, however, did we find air on the left side of the heart or in an 


other organ. 
CoNCLUSIONS 


1. The amount of air necessary to produce death when injected 
venously differs with each animal (rabbits and dogs) and seems 
directly proportional to the size of the pulmonary artery and its branches. 
The lethal dose for a rabbit is approximately 0.5 c.c. per kilo., while in a dog 
it is 15 ¢.c. per kilo. 

2. The injected air is found in the pulmonary artery and its branches. 
Only if the volume of air injected is in excess of the volume of the pul- 
monary artery and its btanches, will it be found in the right ventricle, right 
auricle and in the superior and inferior vena cava. No air could be found 
in the left side of the heart or in any of the other organs after sectioning 
them under water. The air, when introduced intravenously, did not go 
against the blood stream‘in spite of variations in gravity. 

3. The effect of the air is that of a circulatory tampon blocking the 
pulmonary circulation. 

4. We were rather surprised that the speed of injection was of little 
importance. No matter how slowly it was injected, the air accumulated 
in the pulmonary artery and its branches. As long as the injection period 
was shorter than the absorption period, the result was about the same. 

5. If a large volume of air is accidentally injected intravenously—judg- 
ing from the signs seen in animals—the following may be looked for : shock, 
dyspnea, cyanosis, slow pulse, convulsions and death. 

6. In cases where a large volume of air is accidentally injected it would 
be logical to aspirate the right ventricle since it is easily accessible. 

7. The amount of air which may be accidentally introduced in humans 
during an ordinary intravenous injection should occasion no clinical mani- 


festations. 
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RECENT ADVANCES IN CARBOHYDRATE 
METABOLISM WITH PARTICULAR 
REFERENCE TO DIABETES 
MELLITUS * 


sy C. N. H. Lona, M.D., D.Sc., Philadelphia, Pennsylvania 


SINCE the discovery of von Mering and Minkowski some 46 years ago, 
that total extirpation of the pancreas in animals produced a condition in- 
distinguishable from diabetes mellitus in man, three major problems have 
confronted both physiologists and clinicians interested in this disease. They 
are: 1. The isolation and clinical application of the internal secretion of the 
pancreas. 2. The mode of action of this pancreatic hormone. 3. The 
elucidation of the mechanisms involved in the production of the diabetic 
syndrome. 

The first problem was solved in 1922 when Banting and Best succeeded 
in preparing insulin. ‘This discovery was at once followed by the world- 
wide use of this substance in clinical diabetes with the happy results that we 
are all familiar with today. 

In spite of the enormous volume of work upon the subject the mecha- 
nism of insulin action is at present but ill defined. It would appear to be 
fairly well established that insulin has a dual action leading to increased 
tissue (chiefly muscle) utilization of glucose and to a decreased formation in 
the liver of glucose from non-carbohydrate sources. 

The essential problem still remains unsolved. Briefly this is, what 
alterations are produced by insulin in the glucose molecule that enable it to 
be so easily metabolized? Several workers have attempted to show that in 
the presence of insulin glucose is converted into an active form readily 
utilizable by the cell. None of these attempts have been successful and at 
the present time we must admit our inability to explain this fundamental 
property of insulin. 

It is in the elucidation of the third problem that considerable headway 
has been made in recent years. ‘This problem is: ‘“* What mechanisms are 
involved in the production of the diabetic syndrome which occurs following 
total pancreatectomy in animals or as a result of disease in man?” ‘The se- 
quence of events in either of the above cases is as follows: (a) marked 
hyperglycemia and glycosuria which persist during fasting, (b) increased 
protein breakdown and conversion to glucose, as is indicated by the high 
nitrogen excretion and the constancy of the urinary glucose-nitrogen ratio, 
(c) the appearance of large amounts of aceto-acetic and beta-hydroxybutyric 
acid in the urine, (d) the quantitative excretion of ingested carbohydrate 
along with the failure of the respiratory quotient to rise above the level 


* Read at the Philadelphia meeting of the American College of Physicians, May 3, 1935. 
From the George S. Cox Medical Research Institute, University of Pennsylvania, Phila- 
delphia. 
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indicating fat oxidation when such carbohydrate is given, (¢) the develop- 
ment of severe acidosis, coma and finally death. 

Two theories have been advanced to explain the above series of events. 
The first of these may be termed “the failure to utilize glucose.’ The 
proponents of this idea hold that in the absence of insulin there exists an 
almost complete inability of the cells to oxidize glucose. This deprivation 
of carbohydrate in turn throws the burden of supporting the metabolism 
upon protein and fat. The increased utilization of protein accounts for the 
high urinary nitrogen and the constant glucose-nitrogen ratio in the urine, 
since a constant proportion of protein is assumed to be converted into 
glucose. The increased amounts of fatty acids that are mobilized are broken 
down in the usual manner as far as aceto-acetic and beta-hydroxybutyric 
acids. The further metabolism of these substances to CO. and water is, 
however, held to be dependent upon the oxidation of a certain proportion of 
glucose. From this assumption has arisen the aphorism that the fats 
burn in the flame of the carbohydrates. From a biochemical point of view 
this relationship has been spoken of as the ketogenic-antiketogenic ratio, or 
the fattyacid—glucose ratio. Since, as we have seen, a virtual absence of 
glucose oxidation is held by this school to be the essential defect, it is obvious 
that if the ketogenic-antiketogenic ratio is a biological rule, then these ketone 
bodies must accumulate to a marked degree in diabetes, since there is not 
only a failure to metabolize them but also an increased production of them 
as the fat stores of the body are drawn upon in increased amounts. As a 
result they accumulate in the blood and tissues and are a contributory factor 
in the development of the acidosis and coma. 

In 1901 the discovery of Blum* that the injection of epinephrine was 
followed by hyperglycemia and glycosuria gave rise to the theory that this 
substance was the physiological antagonist of the internal secretion of the 
pancreas. The Vienna School headed by Von Noorden, Falta, and others 
built up an elaborate theory of glandular interrelationships between the 
thyroid, adrenal medulla and the pancreas to explain the effects of pancre- 
atectomy. This view has come to be known as the “ over-production 
theory.” In brief, their main arguments were that the diabetic condition 
is not entirely brought about by a failure to metabolize glucose, but rathet 
by an over-production of this substance from protein and fat. Further- 
more, using the glycosuric action of epinephrine as their argument, they 
indicated that the uncompensated action of the adrenal medulla in the ab- 
sence of the pancreas brought about this over-production. In brief, diabetes 
mellitus was in reality hyperadrenalism. 

The collective work of many investigators has exposed the falseness of 
this view. In the first place, epinephrine, although producing glycosuria 
and depletion of liver glycogen, does not stimulate protein metabolism nor 
will it produce the degree of ketonuria observed in diabetes. Nor does its 
even In 


continued injection produce a persistent glycosuria such as is seen 
the tasting diabetic animal. More recent work of the Coris * has demon 
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strated that epinephrine, although at first reducing liver glycogen, finally 
brings about a marked increase in this substance at the expense of the muscle 
glycogen. It would appear at the present time that the effects of epineph- 
rine are limited to the formed carbohydrate elements in the body and that it 
is incapable of stimulating gluconeogenesis from protein, which after all is 
the most characteristic metabolic disturbance in diabetes mellitus. 

Until recent years the theory that the essential factor in the causation of 
the diabetic condition is a failure to oxidize glucose has been accepted by 
the majority of competent workers in this field. All the experimental evi- 
dence favored this view while the work advanced by the supporters of the 
pluri-glandular hypothesis has in general either been poorly conceived or else 
capable of satisfactory explanation in the terms of the opposing view. 

The differences between these two schools are not confined to those con- 
cerning diabetes alone. As mentioned above, the over-production theory 
contends that the conversion of fatty acids to glucose is one of the factors 
creating the excessive sugar production in diabetes. It is a logical assump- 
tion that this transformation of foodstuffs is a normal phenomenon and that 
the absence of insulin allows this conversion to proceed in an unchecked and 
exaggerated manner. ‘This is not yet generally accepted, and, in fact, there 
is no experimental evidence to support such a view. It is, however, agreed 
that there is excessive production of glucose from protein, but the first 
school looks upon this as a consequence of failure of glucose oxidation, 
while the second holds it is a primary feature of the diabetic state induced 
by the uncontrolled action of the contra-insulin hormones. The failure to 
ascribe to epinephrine this antagonistic role and the absence of evidence as 
to any other substance acting in this manner placed the over-production 
theory in a precarious position. 

This sharp difference of opinion has to some extent been cleared up by 
the work of recent years. Thus it had long been noted in acromegaly, which 
is associated with tumors of the anterior pituitary, that glycosuria and dia- 
betes were exceedingly frequent complications. Furthermore, since the dis- 
covery of insulin, the observation was made that hypophysectomized animals 
were exceedingly sensitive to this hormone, indicating that some normally 
antagonistic action to its injection was absent. 

About 1927 Houssay and his associates * began the publication of a long 
series of papers concerning the effect of previous hypophysectomy upon the 
diabetes following total extirpation of the pancreas. This work, for the 
light it has already thrown upon the diabetic state and the possibilities it has 
opened for future knowledge of this condition, entitles it to be ranked with 
that of Minkowski, and Banting and Best as a milestone in our knowledge 
of this disease. 

Houssay’s first experiments were carried out upon toads. They were, 
however, rapidly extended to dogs. The findings in both species were as 
follows: 1. After pancreatectomy in an hypophysectomized animal the de- 
gree of hyperglycemia and glycosuria was much diminished compared to 
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that following pancreatectomy in an intact animal. 2. The nitrogen excre- 
tion and the dextrose-nitrogen ratio in the urine were also decreased. 
3. Ketonuria was markedly reduced and diabetic acidosis and coma did not 


occur. 4. As a consequence of these changes the animals survived for a 


long period. The diabetes was not entirely obliterated, but was transformed 
from a rapidly fatal condition into one of mild degree. Thus dogs which 
ordinarily live only about two weeks after pancreatectomy survived for six 
months or more if the hypophysis was also removed. 5. These doubly op 
erated animals were extremely liable to hypoglycemic episodes especially if 
fasted, glucose injections being often necessary to save their lives. 6. The 
carbohydrate tolerance, although not normal, was often greatly superior to 
that of the control depancreatized group. 7. Marked loss of weight occurred 
in all the doubly operated animals that survived for long periods, and in fact 
these animals ultimately succumb to inanition. ‘This loss of weight is in 
part to be attributed to the absence of the external pancreatic secretion and 
partly to the mild diabetic state that persists. 

In the first experiments upon toads Houssay * was able to show that 
implantation of the anterior lobe of the pituitary brought about a return of 
the diabetes to its usual severity. Similar experiments in dogs were at first 
unsuccessful but in more recent work he*® has made use of alkaline ex 
tracts of bovine anterior pituitaries. With these extracts Houssay was 
able to exaggerate markedly the diabetic state of his doubly operated dogs 
He ° has also reported that these extracts produce hyperglycemia and glyco 
suria in normal animals. In this he is supported by Evans,’ Baumann and 
Marine * and others. 

For my own part, up to the present I have not seen highly purified an 
terior pituitary extracts produce this effect in normal animals, and other 
workers have reported similar negative results." The production of a per- 
sistent diabetes in normal animals by anterior pituitary injections is only one 
of the many problems that await future investigation 

How are we to explain these findings in the light of the present theories 
of diabetes? It appears to me that Houssay has conclusively demonstrated 
the participation of the anterior pituitary hormones in the sequence of events 
following total pancreatectomy. 

Thus, in the absence of these hormones, sugar production from protein 
is decreased and to judge from the urinary dextrose-nitrogen ratio a greater 
portion of the glucose formed from protein is utilized. Furthermore, the 
capacity of the tissues to utilize carbohydrate as judged from the carbo 
hydrate tolerance is increased. 

Kven more striking is the virtual absence of ketonuria. This would 
imply that the mobilization of fat is decreased or else that the ketone bodies 
are being normally metabolized as might be expected if carbohydrate oxida 
tion was resumed. 

It will at once be realized that here is the first satisfactory evidence in 
favor of the pluri-glandular or over-production hypothesis. The anterior 
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pituitary hormones may well be the long sought contra-insulin hormones. 
Their action would be expected to drive up sugar production in the liver 
from protein, and possibly to decrease the capacity of the tissues to utilize 
glucose. Neither of these points is yet settled, but we do know that the in- 
jection of these anterior pituitary hormones confers upon the organism 
marked resistance to the usual effects of insulin. In seeking an explanation 
of the manner by which these effects are produced it should not be forgotten 
that hypophysectomy causes marked changes in other organs of the body. 
Thus there occurs atrophy of the gonads, thyroid and adrenals and probably 
of the parathyroids and thymus. Now it is already known that alterations, 
particularly excess of the thyroid secretion, cause disturbances in carho- 
hydrate metabolism. Houssay * and his co-workers have shown that thy- 
roidectomy does not influence the course of a total experimental diabetes in 
dogs. We may therefore dismiss for the present the possibility that it is 
absence of the thyroid secretion that is responsible for these changes in the 
diabetes of hypophysectomized animals. 

The only other gland whose secretions are known to influence carbo- 
hydrate metabolism is the adrenal. This is a double gland consisting of a 
cortical portion necessary for life and a medulla which is an integral part of 
the sympathetic nervous system. The medullary secretion is epinephrine 
and we have already narrated the failures to confer diabetogenic properties 
upon this substance. However, when we examine the adrenals of hypo- 
physectomized animals the remarkable fact is found that the atrophy is 
limited to the inner layers of the cortex, the medulla remaining intact. 

The establishment of the effects of hypophysectomy upon diabetes 
coupled with this atrophy of the adrenal cortex that follows hypophysectomy 
has stimulated fresh interest in the possible effect of the adrenals upon 
diabetes. In the past, many experimenters have attempted with indifferent 
success to prepare animals in which both the adrenals and pancreas had been 
removed. The short survival of such preparations has precluded any at- 
tempts to evaluate the results obtained. It has, however, been abundantly 
demonstrated that removal of the adrenal medulla alone or suppression of its 
secretion by section of its nerve supply does not prevent the characteristic 
sequence of events when the pancreas is subsequently removed. 

In spite of this fact, Barnes and his co-workers '* have recently begun 
another investigation upon the effects of suppression of epinephrine secre- 
tion upon pancreatic diabetes in the dog. They have found that in certain 
dogs such a procedure produces some amelioration of the diabetes; this 
effect, however, is inconstant. Of greater interest is their finding '’ that 
the amounts of insulin required to maintain such animals is often only a 
fifth or a quarter of the amounts required when the adrenal medullae are 
active. If epinephrine is infused at a physiological rate into such animals 
the insulin requirement promptly returns to normal. 

The work of de Takats and his associates "* is closely related to that of 
Barnes. These workers have shown that section of the splanchnic nerves, 
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celiac ganglionectomy or denervation of the adrenals, results in a decreased 
insulin requirement both in dogs and in human diabetics. This work 
is still incomplete and at the present time there is no satisfactory explana- 
tion of the results obtained by these workers. In interpreting these experi- 
ments it should be remembered that epinephrine does not alter the nitrogen 
metabolism and there is good reason for believing that its effects are limited 
to the formed carbohydrate stores of the body. There is no doubt, however, 
that it acts as an antagonist to insulin so far as these stores are concerned 
since it is poured into the blood stream in response to an insulin hypogly- 
cemia and causes a prompt discharge of liver glycogen and a consequent in- 
crease in blood sugar. 

About 16 months ago my associates, Drs. Lukens and Evans, and myself 
became interested in the role of the adrenal cortex in endogenous carbo- 
hydrate metabolism. In addition to the marked effect of hypophysectomy 
upon this organ we were cognizant of the fact that Britton and his asso- 
ciates had advanced the view that the prepotent function of this gland was 
in the regulation of carbohydrate metabolism. Thus Britton,'* Zwemer ' 
and others have shown that the marked hypoglycemia and low liver glycogen 
stores of adrenalectomized cats are relieved by injections of cortical extracts 
that will maintain such animals in good health. It should also be recalled 
that a low blood sugar level is a common finding in Addison's disease. 

In our work we have used cats and have found it possible to remove both 
adrenals and the pancreas. Such animals have lived in reasonably good 
health for considerable periods of time (as long as 28 days) and thus the 
results obtained are not invalidated by the objection that we were dealing 
with moribund animals. In all our experiments cortical preparations have 
been injected daily but no insulin was given, since it seemed to us that in 


studying the effects of these procedures the absence of this hormone is 


essential if we wished to draw any conclusions as to their effects upon a 
total diabetes. 

The results are of some interest and I hope I may be pardoned for 
introducing our own work in a review of this kind. In the first place the 
effect of a total adrenalectomy upon pancreatic diabetes is strikingly similar 
to that of hypophysectomy. Thus, (1) The hyperglycemia and glycosuria 
are much reduced. (2) The nitrogen excretion and D/N ratio are de 
creased. (3) Ketonuria is very slight and acidosis does not develop. (4) 
The survival of the animals is much increased. The totally depancreatized 
cat dies in about four days, while the usual length of life of the doubly 
operated animal in the absence of infection is about 2 to 3 weeks. (5) 
Hypoglycemic episodes are common. (6) There is occasionally some im 
provement of carbohydrate tolerance but we have not observed, either in 
these or in the hypophysectomized-depancreatized cats, such striking improve 
nents as have been reported by Houssay, Barnes and others in the dog. In 


another series of experiments we have shown that it is the adrenal cortex and 
10t the medulla that is responsible for these changes, since animals from 
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which the adrenal medulla is removed rapidly die of typical diabetes after 
pancreatectomy. 

While our work was in progress Hartman and Brownell '’ have reported 
similar findings in cats. One of these animals survived two months. 

We next attempted to restore the full diabetic condition by injection of 
various hormones. It will be recalled that in the hypophysectomized- 
depancreatized dogs Houssay was able to accomplish this by the injection 
of crude alkaline extracts of anterior pituitary. In our work we have used 
the anterior pituitary preparation of Squibb.* This extract in doses of 5 to 
10 c.c. causes a marked and often fatal recurrence of ketonuria and acidosis 
in the hypophysectomized-depancreatized cat. It also slightly increases the 
glycosuria, but in a degree not at all comparable to that of the ketonuria. 
Thus nine such cats were injected while in good health; of these, eight showed 
a marked ketonuria, four dying in coma within 48 hours. 

To our surprise, similar or larger injections of this extract into adrenal- 
ectomized-depancreatized cats did not affect the ketonuria or glycosuria. 
Thus eight such animals were injected. Seven did not respond; the eighth 
animal was found at autopsy to possess an accessory cortical body. 

In both groups of animals epinephrine in doses as large as 1.0 mg. a day, 
although increasing the glycosuria, did not alter the urinary nitrogen or 
ketone bodies. 

The above experiments strongly suggest that the ketogenic activity of 
anterior pituitary extracts may be mediated through the adrenal cortex. 
In this respect it will be recalled that the gonad and thyroid stimulating 
principles of the anterior pituitary are inactive in castrated or thyroidec- 
tomized animals. 

It would appear that the pituitary extract we were using does not possess 
very marked glycosuric activity. Evidence has also been advanced from 
other laboratories that the glycosuric function of such extracts may be due to 
a principle separate and distinct from that causing ketonuria. It is obvious 
that further investigation of this possibility will be of great interest. 

I think it is probable that both hypophysectomy and removal of the 
adrenal cortical tissue are altering the response to pancreatectomy by inter- 
ference with the same metabolic mechanism. At the present time it would 
appear that in the absence of either of these internal secretions the marked 
formation of sugar from protein and the accumulation of the intermediary 
products of fat metabolism which usually follow pancreatectomy are greatly 
decreased. 

Now pancreatectomy is not the only method by which sugar formation 
from protein can be stimulated. Another method is deprivation of food. 
During a fast the blood sugar is maintained by this mechanism. It has 
been observed that neither hypophysectomized nor adrenalectomized animals 
will withstand fasting. Such animals under these conditions develop hype- 

* We are indebted to Dr. J. J. Durrett of E. R. Squibb & Sons for a generous supply 
of this extract. 
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glycemia which may prove fatal unless relieved by glucose. Another way of 
stimulating gluconeogenesis is by the injection of the glucoside phloridzin. 
This substance alters the renal permeability to glucose so that large amounts 
of sugar are lost in the urine. As a consequence sugar formation from 
protein is greatly increased and large amounts of ketone bodies appear in 
the urine. 

Houssay ** has shown that in hypophysectomized dogs the injection of 
phloridzin is followed by an atypical response. These dogs do not form 
nearly as much sugar from protein and in addition do not develop such a 
severe ketonuria as do the controls. My associate, Dr. Gerald Evans, has 
carried out similar experiments upon adrenalectomized rats. He finds that 
these rats excrete only 40 per cent of the sugar and 18 per cent of the ketones 
found in the normal control group. Animals in which only adrenal cortical 
tissue is left behave as do normal rats. Furthermore, Dr. Evans has made 
the interesting observation that exposure of rats to low oxygen pressures 
results in a new formation of sugar from protein, as is shown by the greatly 
increased amounts of liver glycogen and the increased urinary nitrogen 
excretion found after such an experiment. If only adrenal cortical tissue is 
left intact the rats still form this new liver glycogen at the expense of pro 
tein, but totally adrenalectomized or hypophysectomized animals do not 
respond in this manner. 

We have seen then that four procedures by which sugar formation from 
protein is increased—to wit, pancreatectomy, fasting, phloridzinization, and 


exposure to low oxygen tensions—are relatively ineffective in the absence of 
either the hypophysis or the adrenal cortex. We have suggested that the 
hypophysis controls this sugar formation from protein through the adrenal 
cortex. This is tantamount to saying that the adrenal cortex contains a 


diabetogenic substance or a contra-insulin hormone. ‘The question may then 
be asked as to why the cortical extracts that we have injected into the ani 
mals did not exert a diabetogenic action. There are two possibilities: (a) 
that sufficient extract was not administered to cause a total diabetic response, 
or (6) that these extracts did not contain this, at present, hypothetical factor. 
If the latter is true the adrenal cortex must contain at least two hormones, 
one necessary for the maintenance of a proper water and salt metabolism 
and another concerned with sugar production from protein and possibly 
other aspects of metabolism. 

Much of what I have said in the latter part of this address is not yet 
firmly established, but I have chosen to discuss it here to justify the title 
of my address. Surely we are justified in assuming that out of all this 
recent work upon carbohydrate metabolism there will emerge knowledge of 
great importance to all who are engaged in the treatment of diabetes mel- 
litus in man. Even at the present time we are confronted with the fact 
that diabetes mellitus is not necessarily always a disease of the pancreas 
We are now entitled to consider that in some cases the defect is to be at 
tributed to the overactivity of other glands of internal secretion. 
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In a like manner we must now admit that in diabetes mellitus the over- 
production of sugar is not necessarily a consequence of failure to oxidize 
glucose, but that it may be due to the uncontrolled activity of other endocrine 
glands. This hyperactivity may be the primary cause of the disease or may 
be the result of an endocrine imbalance induced by a deficient or absent 
insulin supply. 

Finally, it should be emphasized that a normal carbohydrate metabolism 
is not possible if the insulin supply is deficient. Removal of the contra- 
insulin hormones ameliorates the destructive conversion of the tissue sub- 
stances into glucose. It does not reinstate the normal carbohydrate 


metabolism. 
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THE INCIDENCE OF THE CLINICAL TYPES OF 
SYPHILIS IN MALES, IN PREGNANT AND 
NON-PREGNANT FEMALES * 


By WituiAM C. MenniNGeER, M.D., F.A.C.P., Topeka, Kansas, 
and JAroLtp E. Kemp, M.D., Chicago, Illinois 


IN a series of studies of neurosyphilis we’ reported the incidence of 
neurosyphilis in males, nullipara and multipara.+ In order to make a com- 
parison of the incidence of neurosyphilis with other types of syphilis in the 
same groups we have reviewed 800 cases of syphilis as they were admitted 
to a large venereal disease clinic or were under routine treatment. Our 
findings are reported in this paper. 

In the selection of these cases, patients with early syphilis as well as 
those with late syphilis, with minor pupillary or reflex changes not diagnostic 
of neurosyphilis, who had not had an examination of their spinal fluid, were 
excluded. As was pointed out in the previous paper, the incidence of neuro 
syphilis is probably higher in this, a venereal disease clinic, than in the 


average medical clinic where syphilis is frequently discovered incidentally. 


The following table indicates the frequency of the various types of 
syphilis in these three groups: 
TABLE | 


Incidence of Various Types of Syphilis in 800 Patients 


Nullipara Multipara * Males 


219 cases 148 cases 400 cases 


Early Syphilis 67 (30.6%) 21 (13.5%) 103 (25.8%) 
(Early Latent, Secondary Early, Sec- 
ondary Recurrent, Sero-Positive Pri- 
mary, Sero-Negative Primary) 


Latent Late ae 
(Syphilis of two or more years’ standing 
with no manifestations but a positive 
blood Wassermann) 


Late Syphilis......... 
(Visceral, Skin, Eye, Bone, Cardiovas- 
cular, Upper Respiratory Tract) 


Neurosyphilis 76 (34.7%) 27.7%) 188 (47.0%) 


* An additional 33 cases were reviewed in which one or more pregnancies had occurred 
prior to the syphilitic infection. In this group, 42 per cent showed some form of early syphilis, 
12 per cent with some form of late syphilis other than neurosyphilis, and 46 per cent with 
neurosyphilis. The group is too small to warrant interpretive conclusions and is excluded from 
the above figures, but accounts for the total of 800 cases. 


* Received for publication January 18, 1935. 
+In the group of multipara are included only those women with a history of one or 
more pregnancies, of at least five months’ duration, subsequent to their syphilitic infection. 
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DISCUSSION 


An analysis of this table reveals some important differences in the three 
groups of patients worthy of special comment. 

(1) In early syphilis the highest percentage of cases (30.6 per cent) 
occurs in the nullipara in contrast to a slightly lower percentage in males 
(25.8 per cent) and a very much lower percentage in multipara (13.5 per 
cent). Obviously the most important reason for the differences between 
the groups of multipara and nullipara is the fact that pregnancy often sup- 
presses the manifestations of early syphilis. In addition, as we have shown 
in the previous paper, the nullipara come for examination at an earlier age. 
They are, as a class, generally unmarried and are more frequently exposed 
to infection than the multipara. Eleven per cent were detected as the result 
of yearly exclusion examinations for venereal disease. In contrast, multi- 
para are most often married, come for examination at a later age, actually 
are less open to exposure, and usually less concerned over the possibility of 
infection. 

The incidence of early syphilis in males was 25.8 per cent. The reasons 
for the difference between this figure and the group of multipara is apparent 
from the above discussion. It is slightly less than in nullipara, explained 
chiefly, we believe, because 13 per cent of the males gave a definite history 
of early syphilis which had been unrecognized or neglected. 

(2) In latent syphilis, the highest percentage is found in the multipara, 
48 per cent, in contrast to 29.7 per cent in nullipara and 21 per cent in males. 
The high percentage in multipara is again accounted for mainly by the in- 
fluence of pregnancy which by its inhibitory influence upon the disease 
fosters the development of latency. As a result, syphilis is often discovered 
through accidental incidents, such as the birth of a congenital syphilitic child, 
repeated miscarriages, or syphilis in the husband. Furthermore it is as- 
sumed that pregnancy also gives some kind of immunity against central 
nervous system invasion by syphilis, with the result that the disease in multi- 
para remains most frequently in a latent stage. Supporting this contention 
is the fact that neurosyphilis in multipara is less frequent (27.7 per cent) 
than in either nullipara (34.7 per cent) or males (47.0 per cent). The 
comparatively low percentage of latent syphilis in males (21 per cent) is 
accounted for by the high percentage of neurosyphilis in this group. 

(3) The late manifestations of syphilis (other than neurosyphilis) ap- 
pear twice as frequently (10.0 per cent) in multipara as in nullipara (5.0 
per cent). Males fall in between these groups (with an incidence of 6.2 
per cent). The number of cases in these three groups is so small that we 
do not feel interpretive conclusions are justified. The figures suggest the 
possibility that pregnancy does not so adequately protect against late syphilis 
as neurosyphilis and when the assumed protective mechanism of pregnancy 
fails, the disease is more severe than when this protection is entirely absent 
(as in nullipara). 
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SUMMARY 


The analysis of 800 cases of all types of syphilis shows that in the nulli 
para group 30.6 per cent have early syphilis, 29.7 per cent latent late syphilis, 
5.0 per cent late syphilis other than neurosyphilis, and 34.7 per cent neuro- 
syphilis ; the multipara group shows 13.5 per cent early syphilis, 48.0 per cent 
latent late syphilis, 15.0 per cent late syphilis other than neurosyphilis and 
27.7 per cent neurosyphilis ; the males show 25.8 per cent early syphilis, 21.0 
per cent latent late syphilis, 6.2 per cent late syphilis other than neurosyphilis 
and 47.0 per cent neurosyphilis. 

Noteworthy is the high percentage of early syphilis in nullipara, the high 
percentages of latent syphilis and late syphilis other than neurosyphilis in 
multipara and the high percentage of neurosyphilis in males. The determin 


ing factors in the difference between these groups are probably the influence 


exerted by pregnancy, the age of examination and the social and marital 
status of the patients. 
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A CLINICAL STUDY OF THE MILD GRADES 
OF HYPOTHYROIDISM * 


By BLAnton P. SewaArp, B.A., M.D., F.A.C.P., Roanoke, Virginia 


THE descriptions of the features of two children in whom no thyroid 
glands were found at autopsy by Curling * in 1850, and of sporadic cretinism 
in England by Fagge* in 1871, stimulated the interest of physicians in a 
disease hitherto not investigated. Fagge regarded “ wasting of the thyroid 
body ”’ as the probable cause of cretinism and he predicted with remarkable 
accuracy some of the symptoms that might result from a deficiency in the 
secretion of the thyroid in adults. Two years later Sir William Gull ®* re- 
ported two cases of the cretinoid state developing in adults. In discussing 
these cases he expressed the hope that ‘ once the attention of the profession 
is called to these cases, our clinical knowledge of them will in proportion 
improve.” Ord * in 1878, being much impressed with the mucin deposits in 
the subcutaneous tissues of adults, named the disease myxedema. The ob- 
servations of the Reverdins ° and of Kocher ° in Switzerland, and of Semon ‘ 
in England, pointed to an insufficient secretion of the thyroid gland as the 
cause of myxedema. Finally, the investigations of the committee appointed 
in 1883 by the Clinical Society of London showed that the disease is caused 
by changes of a destructive nature in the thyroid gland. 

Immediately after the discovery of the cause, it became obvious that the 
successful treatment depended upon supplying thyroid substance from an 
external source. Victor Horsley,” in 1890, suggested the implantation of 
thyroid tissue. Following this suggestion Murray °® conceived the idea of 
making an extract of sheep’s thyroids for subcutaneous injection, and in 
1891 he began treating a patient with myxedema with injections. FE. L. 
Fox '° and H. W. G. MacKenzie,"' independently of each other, in 1892 
began the oral administration of thyroid preparations. 

This briefly is the history of the discovery of the cause and of the treat- 
ment of myxedema. Of the milder grades of hypothyroidism nothing was 
known until recent years. With increasing knowledge of the function of 
the thyroid gland, and with instruments for estimating the basal metabolic 
rate, we are able to diagnose hypothyroidism earlier and to institute the 
proper treatment before myxedema develops. 

During the past decade a number of articles on the mild grades of hypo- 
thyroidism have appeared in the literature. Higgins,’* in 1925, emphasized 
dryness of the skin, thin hair, indefinite pains, constipation, localized edema, 
and headache as symptoms of incipient hypothyroidism in individuals with 
a moderately decreased metabolic rate. He also stated that some of the pa- 
tients in his series were nervous and had a rapid pulse rate. McLester, 

* Received for publication May 1, 1935. 

From the Medical Department of the Lewis-Gale Hospital. 
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four years later, mentioned thyroid deficiency as a cause of poor health in a 
small group of individuals in whom a decreased metabolic rate was the only 
significant finding. Warfield has called attention to the bizarre nature of 
the symptoms associated with persistent, even though moderately, decreased 
metabolic rates. Charles H. Mayo" has observed complications, mostly in 
the circulatory system, developing during the convalescence following surgi 
cal operations of any kind upon persons who are sensitive to cold weather, 
who tend to run a subnormal temperature, and who have a basal metabolic 
rate ranging between minus 12 and minus 20. 

Other clinicians have directed attention to certain obscure symptoms as 
sociated with a decreased metabolic rate. Breckinridge *® stated in 1932 
that a mild degree of hypothyroidism is a frequent cause of menorrhagia 
and metrorrhagia, and that it should be excluded before resorting to the 
curette, the roentgen-ray, radium or abdominal section in the treatment of 
these conditions. Thyroid deficiency, however, was known before the days 
of clinical metabolimetry to be a cause of uterine hemorrhage, for Salzman ' 
reported cases that were controlled by the administration of thyroid extract. 
Hinton ** mentioned hypothyroidism as a cause of abdominal pains in a 
small group of patients in whom the roentgen-ray examination and other 
laboratory procedures showed no evidences of pathological changes in the 
gastrointestinal tract, the gall-bladder or the urinary system. 

Brown ** regarded mild hypothyroidism as a factor in the causation of 
chronic constipation of middle life, particularly in women of the obese type 
who have a lowered metabolic rate. Brown” also found a diminished 
secretion of hydrochloric acid in patients with metabolic rates of minus 20 
or lower. Several years ago Lee *' spoke of the occurrence of vasomotor 


rhinitis in young adults that could be accounted for only on the basis of a 
low metabolic rate, and that was completely relieved by the administration of 


thyroid extract. Lawrence * called attention to the loss of weight in con- 
trast with the gain in weight in many patients with hypothyroidism. Hyper 
cholesterinemia and also a partial or complete cessation of creatinine excre 


" in all grades of hypo 


tion have been found by several investigators * 
thyroidism in adults and in children. These investigators have suggested 
that the level of the blood cholesterol might serve as a useful check on the 
severity of hypothyroidism since the basal rate does not always give a true 
picture, and the clinical impression is difficult to define. ‘They suggested also 
that the level of the cholesterol may be a useful guide to the efficacy of 
thyroid therapy. 

In a study of 53 patients with basal metabolic rates ranging between 
minus 12 and minus 38, and in whom a diagnosis of mild or moderate 
hypothyroidism was made, we have been impressed first, with the vague, in 
definite character of the symptoms in contrast with the definite nature of the 
symptoms of myxedema; second, with the similarity of the symptoms with 
those either of organic disease or of functional disturbances in the different 
organs and systems of the body, and third, with the relatively frequent oc 
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currence of hypothyroidism here in a section of the country where goiter is 
commonly seen. 

This group does not include patients who in the course of a general ex- 
amination were found to have a low metabolic rate that improved without 
thyroid medication. Neither does it include several patients who had symp- 
toms and signs of other endocrine disturbances associated with a low meta- 
bolic rate. Nor does it include one patient, a girl 22 years of age, who, at 
the time of the first examination had what appeared to be a colloid goiter 
with symptoms suggestive of hyperthyroidism even though the metabolic 
rate was minus 15. For one and a half years her rate remained constantly 
below minus 15, then her symptoms became more pronounced and the meta- 
bolic rate arose above the normal. Soon afterwards an adenomatous goiter 
was removed. The following table shows the age incidence: 


TABLE I 


Age Incidence 

Years 
10 to 19 
20 to 29 
30 to 39 
40 to 49 
50 to 59 
60 to 69 


It is apparent that the greater number of patients in this series were be- 


tween 30 and 49 years of age, and that almost an equal number were in the 
third and fourth decades of life. Females outnumbered the males, 4 to 1. 

The appearance of symptoms in the majority of patients during middle 
life and in the years immediately preceding this period at once raises the 
question, what is the cause of hypothyroidism? The factors concerned in 
the etiology have not been satisfactorily determined. Plummer suggested 
atrophy of the thyroid gland, as a result perhaps of thyroiditis. Hertoghe “ 
reported a great frequency of hypertrophied tonsils and adenoids in his cases 
of thyroid insufficiency. It is doubtful whether infections in the naso- 
pharynx play a part in the causation of hypothyroidism, but since they are 
frequently found in children and young adults, it is possible that they may, 
in some instances, affect the thyroid gland causing inflammation and destruc- 
tive changes, followed by atrophy. It is conceivable that during the earlier 
stages of atrophy the gland may still be able to secrete sufficient thyroxin to 
maintain the normal amount in the body tissues for some years, but as the 
stress and strain of life increase the supply diminishes, and the individual 
sooner or later becomes conscious of a sense of ill-being. Furthermore, it 
is possible that an illness producing toxemia, as toxemia of pregnancy, of 
puerperal infection, or influenza, may damage the gland to such an extent 
that it does not fully recover. We were unable, however, to obtain from 
our patients a history of an infection which we thought might have played a 
part in causing hypothyroidism. We are inclined to believe a constitutional 
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factor is operative in many of these patients whether or not they have a focus 
of infection. That there is a constitutional factor seems to be borne out by 
the fact that some people with hypothyroidism do not have symptoms. 

Symptoms. No definite symptoms or signs characterize the mild grades 
of hypothyroidism. In some cases the history seems an almost interminable 
story of disconnected symptoms; in other cases the symptoms are few and 
they may or may not be suggestive of hypothyroidism. The one symptom 
mentioned by nearly all of these patients, either voluntarily or upon close 
questioning, is ease of fatigue following mental or physical exertion. Many 
of these people hold responsible positions ; although they are energetic, theit 
work becomes burdensome and they are conscious of having to drive them- 
selves to their tasks. A long rest makes them feel better, but after resuming 
their work the same weariness comes over them each day. Many of our pa- 
tients with metabolic rates between minus 12 and minus 20 complained of 
being more easily fatigued than those with still lower rates. 

In addition to fatigue, the chief complaint of one half the patients com- 
prised varying degrees of mental depression, nervousness and irritability. 
These patients worried over the possible loss of their positions because they 
felt unable to render efficient service. Insomnia was complained of more 
frequently than drowsiness, even by those with the lowest basal rates. 

Palpitation on exertion was conspicuous among the symptoms related by 
20 patients ; it was the chief complaint of three. The history of rapid heart 
action, fatigue and nervousness often suggested neuro-circulatory asthenia. 
One patient, a business man, 33 years of age, complained only of having had 
attacks of precordial pain for one month. The pain occurred more often 
late in the day or during the night, radiated into the left shoulder and arm, 
was accompanied by a sensation of a “ heavy weight on the chest,” and on 
two occasions it was only partially relieved by morphine. 

Vague gastrointestinal disturbances, such as loss of appetite, fullness 
after meals, gas formation, abdominal distention, and occasionally nausea, 
are noted frequently in the histories. Two patients also complained of dull 
aching pains alternating with cramp-like pains in the lower abdomen, and 
another had had a dull pain in the left hypochondrium for six weeks 
Constipation was also a common complaint, though it is doubtful whether it 
occurred much more frequently among the patients in this group than in a 
similar number suffering with other conditions. 


Fourteen patients under 40 years and one past 60 years of age felt much 


e 
concerned over a gradual loss of eight to twelve pounds in weight. Twelve 
patients above the age of 40 complained of a gradual increase in weight dur- 


ing the two preceding years even though they restricted their diets. The 
youngest patient in the group, a girl 12 years old, was brought by her mother 
for examination to determine the cause of an excessive gain in weight. 
Eighteen patients mentioned headache, beginning usually in the vertex 
and radiating into the suboccipital region, as a prominent symptom. In two 
cases the headache was distinctly migrainous in character. In addition to 
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general weakness, four patients under 30 years of age complained of vague 
pains either in the joints or in the muscles. These pains simulated those due 
to foci of infections. Twelve patients admitted then were susceptible to 
colds; eight stated that they suffered with cold hands and feet. One com- 
plained only of a dry, itching skin. Three gave a history of irregular 
menstrual periods ; in one the periods came on every two to three weeks and 
sometimes were profuse, while in two the periods often were delayed three 
or four weeks. 

The average duration of symptoms in all cases was two and one-half 
years. Not infrequently the patient gave the impression of being neurotic, 
and in a few a neurotic element was present though it faded out of the clini- 
cal picture as the condition of the patient improved. 

Physical Findings. Hypothyroidism is found in both the sthenic and 
asthenic individual, though a larger number of our patients were of the 
asthenic type. Few had the calm, complacent or indifferent attitude usually 
observed in patients with myxedema. The majority of the patients appeared 
to be tired, yet they brightened up and for a time showed an interest in con- 
versation. 

Sixteen patients under 35 years of age were found to be definitely under- 
weight, while two, including the girl 12 years old, were overweight. Twelve 
patients past 40 years of age were overweight, and two underweight. This 
finding would seem to indicate a tendency towards underweight in patients 
in whom a moderate degree of hypothyroidism manifests itself in the first 
half of life, and obesity in the second half. While difficult to explain, it 
seems logical to assume that during the developmental period of life, when 
the relative nutritive requirements of the body are at their maximum, any 
impairment of the oxidative processes of the body might result in a loss of 
weight. In other words, during this period of life the processes of anabo- 
lism are in excess of those of catabolism, and any reduction in the former 
might upset this balance, and result, therefore, in a retrograde effect.” 
This, of course, is purely a supposition. There seemed to be no relation- 
ship between the weight and the degree of thyroid insufficiency in our pa- 
tients. 

Equally interesting was the condition of the skin. Thickening of the 
integument was observed in seven patients above the age of 35, and in two 
between 20 and 25 years of age. Each of these patients, with one excep- 
tion, had a basal rate ranging between minus 15 and minus 22. The excep- 
tion was a patient with a rate of minus 32. The thick, smooth, papery feel- 
ing of the skin was the only manifestation of myxedema found in the en- 
tire group of patients. The changes in the integument, like the body weight, 
seemed to bear no definite relationship to the metabolic rate. It is interest- 
ing to note that the skin of another patient became thick, smooth and tight 
during the interval of two years when she failed to take thyroid extract. On 
the original examination in 1929 when the metabolic rate was minus 20, the 
skin felt normal. Two grains of thyroid extract daily maintained a normal 
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rate for three years. Then as she was feeling well she discontinued taking 
the drug. When she returned for examination two years later on account 
of a recurrence of symptoms, her skin had undergone the changes seen in a 
severe grade of hypothyroidism, although the basal rate was minus 20, as it 
had been five years previously. Thyroid extract again increased the meta- 
bolic rate, brought about relief from symptoms, and much improvement in 
the condition of the skin. 

Moderate dryness of the skin, sometimes with desquamation on exposed 
surfaces, was found in 20 patients, a few fine wrinkles on the foreheads of 
several in the third and fourth decades of life, coarse wrinkles in one 25 
years old, and in four past 40 years. ‘Thinning and falling of the hair was 
found in several middle aged or past, but not to any greater extent, as far 
as we could tell, than is commonly seen at that time of life. 

The rate of the heart varied in this as in any group of patients. Rates 
below 60 per minute were not found, although on the other hand, a moderate 
acceleration on several consecutive examinations after the patients had 
rested, was noted in 10 cases, including three with the lowest basal rates 
The quality of the sounds varied as in other patients of the same age. The 
most striking change in the quality of the sounds was found in the young 
man who complained of attacks of precordial pain. His sounds were dis 
tant, the valvular element of the first sound predominated, the rate was 104, 
and the blood pressure 94 systolic and 60 diastolic. ‘These findings and the 
history of precordial pain led us to suspect heart disease, even though the pa 
tient was young and gave no history of having had an infection that pre 


disposes to cardiac disease. Two weeks of rest in bed and the administra 


tion of digitalis to the point of tolerance, however, did not bring about any 
improvement in the quality of the sounds, or any reduction in the rate 
Then we thought of the possibility of hypothyroidism, but going further 
into the history we failed to elicit any suggestive symptoms. His meta- 
bolic rate nevertheless was found to be minus 28. Following the adminis 
tration of thyroid extract the heart rate became normal, the quality of the 
sounds became normal, the blood pressure arose nearly to the normal level, 
and the pains ceased. 

Eighteen of the 53 patients had a systolic blood pressure of 110 milli 
meters of mercury or less, with a proportionate reduction in the diastolic 
While low blood pressure may often be associated with hypothyroidism, yet 
we do not think it was the cause of the hypotension in five patients as there 
Was no significant elevation of the pressure following improvement in their 
metabolic rates and in their general condition. 

The highest pressure, 190 systolic and 106 diastolic, was found in a 
woman 40 years of age, with a metabolic rate of minus 22. During the 
four years that she has taken thyroid extract the level of the blood pressure 
has continued practically unchanged. Another patient, 60 years of age, 
gave a history of having had hypertension for several years prior to our ex 
amination in 1929. At that time the pressure was 180 systolic and 100 
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diastolic, and the metabolic rate minus 24. She too has had to take thyroid 
extract most of the time. Her blood pressure has gradually come down to 
within normal limits, though she is subject to paroxysmal elevations which 
cause dizziness, headaches and unsteadiness of gait for three or four days 
We do not think that there is any relationship in her case between the hypo- 
thyroidism and the hypertension. 

Five patients between 25 and 40 years of age, and one 60 years old had 
visceroptosis, the greater curvature of the stomach iying well below the in- 
teriliac line, and the colon lying low in the pelvis. Since it is well known 
that ptosis of the stomach and colon may cause digestive disturbances, and 
lack of endurance, and since it is also known that people with visceroptosis 
sometimes have hypotension and low metabolic rates, the question as to what 
part the ptosis played in causing the symptoms arose in each case. Here we 
obtained help from the therapeutic test. Those patients with persistently 
low metabolic rates did not improve satisfactorily until they had taken 
thyroid extract, whereas other patients with ptosis and low basal rates not 
due to thyroid insufficiency improved readily without taking the drug. 

Vasomotor rhinitis was found in four patients in early adult life by 
rhinologists who referred them for a general examination, including tests 
with allergens. The only significant finding was a low metabolic rate, rang- 
ing from minus 14 to minus 20. Thyroid extract brought about complete 
relief. 

Infected tonsils were found in 19 patients, ethmoiditis in four, pyorrhea 
in four, cholecystitis in seven, and cervicitis in three. When analyzing all 
findings in each case, the question arose as to what part the focus of infec- 
tion played in the causation of the symptoms and of the low metabolic rate? 
We at first regarded the low rate as being due to general weakness, secondary 
to the absorption of toxin over a long period of time and aggravated by the 
patient’s mode of living. No satisfactory improvement was observed, how- 
ever, in the majority of cases, following the usual methods of treatment and 
the clearing up of the foci of infection. Soon after the administration of 
thyroid extract each patient began improving and continued to improve until 
all symptoms subsided and the metabolic rate was normal. There seemed 
to be no significant difference in the subsequent course of the patients from 
whom the foci were removed as compared either with the patients from 
whom the foci were not removed, or with those who had no demonstrable 
foci. 

Laboratory Findings. A moderate reduction in the erythrocytes or in 
the hemoglobin content or in both was found in one-third of the cases. A 
larger number of patients appeared to be anemic. Blood sugar estimations 
in 11 cases showed a normal sugar content. While this number is small, 
yet the figures do not indicate a hypoglycemic tendency such as Lawrence 
and Rowe * found in their patients with mild or moderate degrees of hypo- 
thyroidism. Estimation of the blood calcium of five patients, including 
those who had vasomotor rhinitis, showed a normal calcium content. One 





Cas 
abe 


ad 
as | 
rate 
mit 

nor 
den 
dia; 
we 

IS 3 
and 
foll 
sar} 
in | 
alw. 
wit! 
thos 


Oval 
low 

neu 
berc 


STUDY OF THE MILD GRADES OF HYPOTHYROIDISM 185 


of these patients five years later had a calcium content of 8.1 mg. per 100 
c.c. blood. Blood urea estimations in eight patients showed normal figures. 
We did not estimate the cholesterol content of the blood or the amount of 
creatine excreted in the urine of any patient. 

Analysis of the stomach contents of 20 patients with gastrointestinal 
complaints showed a normal amount of hydrochloric acid in four, hypo- 
chlorhydria in 12 and hyperchlorhydria in one. The roentgen-ray examina- 
tion showed visceroptosis in five cases and hypoperistalsis in one. Re- 
examination of the gastrointestinal tract of the latter patient 10 weeks later 
showed normal peristalsis. Presumably the improvement in the rate of 
peristalsis was due to thyroid extract which is known to increase the tone 
of the muscles of the intestine. Cholecystograms of seven patients with 


symptoms and signs suggestive of cholecystitis showed mild disturbances in 


the function of the gall-bladder. 

The roentgen-ray examination of all patients who complained especially 
of palpitation, and also of the patient who complained of precordial pain, 
revealed no abnormality in the size or the shape of the heart, and no evidence 
of disease in the lungs. The electrocardiograms of these patients also were 
normal. 

The urinalyses were normal except for a trace of albumin in several 
cases. 

The one constant finding was a low metabolic rate ranging, as stated 
above, between minus 12 and minus 38. 

Diagnosis. We are aware of the criticism that may be directed against 
a diagnosis of hypothyroidism when the basal rate is as near the normal 
as minus 15. <A diagnosis in these cases as well as in many with still lower 
rates can be made only after a prolonged period of observation. A rate of 
minus 12 or 15, and sometimes one falling within the lower limits of the 
normal range, may be significant, especially if associated with clinical evi- 
dences of a decreased energy production. Although it is unwise to make a 
diagnosis on the basal rate alone when it is only moderately decreased, still 
we believe a diagnosis is justified when the rate is persistently low, when it 
is associated with symptoms among which ease of fatigue is prominent, 
and when an improvement in both the rate and the symptoms is observed 
following the administration of thyroid extract. It does not seem neces- 
sary to make numerous laboratory examinations; in fact the average patient 
in private practice will not submit to numerous tests. It is not possible 
always to correlate the metabolic rate with the symptoms, for many patients 
with a moderately decreased rate have more pronounced symptoms than 
those with lower rates. 

Hypothyroidism must be differentiated from hypopituitarism, hypo- 
Ovarianism, hyposuprarenalism, and starvation which all sometimes cause 
low metabolic rates. It must also be differentiated in some cases from 
neurocirculatory asthenia, but more frequently from neurasthenia and tu- 
berculosis. Ina few of our cases the symptoms were so strongly suggestive 
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of hyperthyroidism that we were rather surprised to find the basal rate de- 
creased instead of increased. 

Treatment. The dose of thyroid extract or of the desiccated gland 
necessarily will vary according to the basal metabolic rate and the intensity 
of the symptoms. We usually prescribe from two to six grains daily, 
occasionally larger doses, rechecking the metabolic rate in about two wecks, 
and thereafter at such intervals as indicated. The subsequent dose of the 
drug will depend upon the improvement in the symptoms and in the meta- 
bolic rate. The response to treatment varied greatly in our patients. In 
some a prompt improvement was observed in both the symptoms and the 
rate, while in other cases the improvement was slow. Sometimes the symp- 
toms subsided before the basal rate returned to the normal, and sometimes 
they persisted in a milder form after a normal rate was obtained. As a 
rule, the maximum improvement was not observed in our patients until their 
rates had been normal or nearly normal for several weeks. About one- 
half of these cases have not had to take the drug continuously; they have 
done well when leaving it off for intervals of a few weeks or occasionally 
for a few months, although if they go for longer intervals without taking it 
their symptoms recur. A few of these patients have learned from experi- 
ence when to resume taking the drug. It is usually necessary also to pre- 
scribe mild sedatives, a mild laxative, dilute hydrochloric acid, and mild 
analgesics. Obviously these drugs are prescribed for the relief of the 


particular symptoms of which the patient complains and they may be dis- 
continued in a few weeks. They may be needed again in the event of a 


recurrence of the symptoms. 

Patients with hypothyroidism should be advised to rest regularly during 
the day and to retire early at night. The amount of rest naturally will 
depend upon the kind of work the patient is doing, the severity of the symp- 
toms, and the metabolic rate. In some cases a complete rest for a few weeks 
is advisable; in the majority, however, this is not necessary. 

In addition to prescribing drugs and regulating the habits, optimism 
is essential in the care of these patients. While thyroid substance will in- 
crease their strength, yet encouragement given by the physician carries them 
more easily through weary hours, gives them a brighter outlook and makes 
them happier. Life becomes more enjoyable as their ability to render more 
efficient service increases. And, what gives the physician greater satistfac- 
tion than helping his patient regain health and carry on his work more 
easily? The expression of gratitude of many of these patients calls to mind 
the words of John R. Oliver,*® who said: ‘ To a physician, however, there 
is no pleasanter association or memory than the commingling of a past 
dependency and a present friendship.”’ 
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CONCLUSIONS 


1. Mild to severe grades of hypothyroidism are seen relatively fre- 
quently. 

2. There are no pathognomonic symptoms or signs. The most frequent 
and the most important single symptom is ease of fatigue. Other symptoms 
frequently mentioned are nervousness, palpitation, digestive disturbances, 
constipation, and various aches and pains. A loss of weight is often found 
in patients in whom thyroid insufficiency manifests itself in the first half of 
life and an increase in weight in those affected in later years. Mild grades 
of hypothyroidism may also be the cause of a few pronounced symptoms 
as vasomotor rhinitis and pains simulating those of heart disease. <A 
thorough and comprehensive examination must be made in all cases. 

3. A diagnosis is justified only when the symptoms are associated with a 
decreased metabolic rate. Often, however, the patient must be observed 
over a period of time before a diagnosis can be made 

4. The mild grades of hypothyroidism must be differentiated from other 
endocrine disturbances, such as hypopituitarism, hypoOvarianism and hypo 
suprarenalism; from chronic diseases such as tuberculosis, and from fune 
tional disturbances such as the neuroses and neurocirculatory asthenia 

5. The treatment consists of more than the administration of thyroid 
substance. Drugs for symptomatic relief should also be prescribed until the 
particular symptoms of which the patients complain subside. Rest and 
optimism are also important in the treatment. The maintenance dose of 
thyroid substance will depend upon the patient’s sense of well being and the 
basal metabolic rate. The sense of well being will depend upon maintaining 


an adequate supply of thyroxin in the body tissues 
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PERNICIOUS ANEMIA WITH NORMAL BLOOD 
PICTURE * 


By Contey H. Sanrorp, M.D., F.A.C.P., Memphis, Tennessee 


It appears established, from the experiments of Castle and his co- 
workers," ** that pernicious anemia is a deficiency disease due to the absence 
of an intrinsic factor of undetermined nature in the gastric secretion. ‘This 
intrinsic factor is definitely not hydrochloric acid, though its absence is 
practically always associated with absence of free hydrochloric acid in the 
stomach contents. It is well known that this deficiency exerts its influence 
chiefly on the blood-forming organs and the nervous system. It is a fact, 
though in my opinion not uniformly appreciated by clinicians and hema 
tologists, that these two systems may be affected concurrently or entirely 
independently of each other. McCann and Maitland-Jones * state that the 
cord symptoms may be primary and predominant and may occur in per- 
nicious anemia without other symptoms and without changes in the blood 
picture. The opinion of Ordway and Gorham” is that the neurological 
signs may precede the onset of the appearance of the anemia by years. 
Davidson and Gulland ° state that cases of pure subacute combined degenera- 
tion occur in which no anemia may be present at all and many patients die 
from the pathological changes in the spinal cord at a time when the blood 
picture may be only slightly affected. 

The pathogenesis of neurological involvement in pernicious anemia is not 
known. It is no longer considered a tenable theory that the neurological 
lesions are a direct result of the anemia per se since, as stated above, it may 
occur in cases without anemia and many patients with severe anemia present 
little or no evidence of neurological involvement. Davidson and Gulland 
believe that there is a constitutional factor in pernicious anemia, meaning 
that the central nervous systems of certain patients are unable to stand stress 
and strain to a normal degree. If true, this would explain why the neuro- 
logical manifestations predominate in some and anemia in others. 

The incidence of neurological involvement in pernicious anemia has been 
variously estimated at from 5 to 80 per cent. It seems that this discrepancy 
may be accounted for by a difference of opinion as to what constitutes neuro- 
logical involvement. If only those cases are included in which at autopsy 
gross and microscopic changes can be demonstrated in the cord, perhaps 5 
per cent is a fair estimate. On the other hand, if paresthesias, such as 
numbness and tingling of the hands and feet, are considered evidences of 
neurological involvement, certainly 80 per cent is not too high. It has been 
stated that many of the neurological manifestations are due to toxic causes 
and that normal function returns with the removal of these causes. Similar 
phenomena occur in other toxic states. For example, the positive Babinski 


* Received for publication October 12, 1934. 
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reaction in certain uremic patients becomes negative when the uremia dis- 
appears. No figures are available relative to the incidence of neurological 
manifestations of pernicious anemia associated with normal blood pictures. 

The neurologic lesion in pernicious anemia consists chiefly of subacut 
combined degeneration of the cord, though in many instances the brain, and 
perhaps also the peripheral nerves, are involved. Grossly, the cord is en 
larged, due partly to edema. Microscopically, the degeneration is seen to 
occur in patches which may increase in size and coalesce. These patches 
appear first in the white matter, generally in the posterior columns, and 
later in the lateral columns. Finally the gray matter is involved, but this is 
a result of injury to the tracts previously diseased. In the late stages, the 
anterior columns may also become affected. The lesion occurs first in th 
lower thoracic region, from which area it spreads both up and down the 













cord. 

The neurologic manifestations vary greatly, depending upon the loca- 
tion and extent of the pathologic process. Paresthesias, such as numbness 
and tingling in the extremities, burning or coldness, formication, pain and 
diminished temperature sense, are the most common and usually the earliest 
symptoms. Ataxia with loss of sense of position and astereognosis are 
usually later manifestations. Diminution or loss of vibratory sense in the 
lower extremities is a rather constant sign. The tendon reflexes in the lower 
extremities are often increased early and in the later stages diminished or 
absent. The abdominal and cremasteric reflexes are usually diminished or 
absent. <A positive Romberg’s sign is often present and a positive Babinski’s 
sign is less frequently so. In Woltmann’s‘ analysis of 150 cases of per- 
nicious anemia, he found paresthesia present in 80 per cent; vibratory sense 
diminished or absent in 96 per cent; knee jerks increased in 39 per cent, 
diminished or absent in 36 per cent and unequal in 14 per cent; Achilles 
tendon reflex was increased in 23 per cent, diminished or absent in 67 per 
cent and unequal in 11 per cent; Romberg’s sign was found in 52 per cent. 
He also found multiple neuritis in addition to evidence of spinal cord lesions 
















in 5 per cent of cases. 

As examples of patients manifesting neurologic evidences of pernicious 
anemia without alteration of the blood picture, the following case reports 
are briefly submitted, with negative and irrelevant data purposely omitted: 
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Case 1. Mrs. J. L. W., 55 years of age, was first seen June 12, 1933, complain- 
ing of diarrhea, numbness and tingling of the hands and feet and weakness. ‘The 
diarrhea had been present more or less continuously for several years, but had been 
very much worse for the preceding three or four months. It occurred chiefly from 
midnight to noon, during which time 20 to 40 stools were passed, the frequency of 
defecation preventing sleep. Considerable griping, cramping and tenesmus were 
present. The stools contained much mucus, but no blood. Previous examinations 
had disclosed the absence of free hydrochloric acid in the stomach contents, and hydro- 
chloric acid had been taken over prolonged periods without relief of symptoms. 
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Numbness and tingling of the extremities, 
ral years. Weakness was profound, ret 
her household duties. Moderate unsteadi1 
when walking in the dark. She cor 
hange of position, but also sometimes wl 
General physical examination disclosed 


tension, the blood pressure being 170 sys 
knee 1¢ rks were equal and exaggerated : tl 
in the lower extremities and Romberg’ 
stools were negative. Gastric conte 
blood picture was normal (table 1) ex« 


phocyvtosis. Roentgenol gic examinatiol 


intestinal tract disclosed nothing abnor 
] 


Barium enema disclosed no 
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400 
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..B.C.—Red cell count in millions. Hg 
Volume of packed cells per 100 
microns). M.C.H.—Mean corpuscular 


With the administration of liver ext: 
free over a period of 15 montl 
2. Mrs. D. M., 38 years old, 
ness, headaches, numbness below 
rvousness and dizziness. These sympt 
e progressively worse. Similar 
it two months and disappeared spontaneou 
General physical examination was nega 
exaggerated knee jerks, diminished vibratory 
blood picture was entirely norma! (table 
hydrochloric acid. The spinal fluid wa 
studies were made, but no other 
lor five months the patient was given dilute 
symptomatically, but no improvement occurred 
begun, followed within two weeks by 
ase 3. Mrs. B. S. G., 47 years of age 
euritic pains over the back and 
kness, numbness and tingling of the han 
loss of weight. Symptoms had been 
essively worse, but similar attacks had 
lhe digestive symptoms consisted 


were present at some time every day, 


he tongue had a glazed appearance wi 


excoriated areas along the edges. 1 
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bratory sense was very much diminished 
ndency to fall to the right Marked cutan 
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ness to stroking, were present over the distribution of the sixth to the ni 
nerves on the right. The blood picture was entirely normal (table 1) and al 
laboratory tests disclosed nothing abnormal except the gastric analysis, which re 
an absence of free hydrochloric acid. Roentgenologic examinations were 
the teeth, sinuses, chest, gall-bladder, gastrointestinal tract, kidneys and spit 
negative results. 

Relief of symptoms was prompt and gratifving after institution of live: 
and has remained so with its continuance. 


1) 


These three patients presented many symptoms and signs in conu 
All complained of symptoms over a prolonged period. Remissions 
exacerbations were present in all. All complained of profound weal 
and numbness and tingling of the hands and feet. Two complain 
dizziness and unsteadiness of gait. Two had severe gastrointestinal sy 
toms, diarrhea being present in both cases and nausea and vomiting it 
Only one complained of sore tongue. All had an absence of free hydro 
chloric acid in the stomach contents, diminished vibratory sense, exaggerated 
knee jerks and positive Romberg’s sign. One had peripheral neuritis. All 
had normal blood pictures, except that one had a slight leukopenia with an 
increase in the percentage of lymphocytes. All responded symptomatically 
to liver extract. 

It seems likely that too often pernicious anemia is not considered a pos 
sible diagnosis because there is no reduction in the number of red blood cells 
Undoubtedly, the most constant single finding in pernicious anemia ts 
achlorhydria. Any patient with an absence of free hydrochloric acid in th 
stomach contents, complaining of symptoms of pernicious anemia and pre 
senting some evidences of neurological involvement characteristic of that 
disease, in whom no other cause of disability can be detected by thorough 
and careful examination, should, in my opinion, be given at least a tentativi 
diagnosis of pernicious anemia regardless of the blood picture. He may 
then have the advantage of liver therapy before irreparable damage has been 
done to the central nervous system. Even death from subacute combined 
degeneration may be prevented or postponed thereby. 

The effect of liver on the neurological manifestations of pernicious 
anemia is a subject regarding which there is considerable divergence 01 
opinion. Minot and Murphy * stated that neural symptoms in pernicious 
anemia responded less completely and less readily to treatment than any 
other accompanying conditions. Davidson and Gulland*® sound a 


rf 


pessimistic note and seem inclined to attribute the subjective improvement, 
when it occurs, to the effect on the nervous system of the improvement 
muscular tone, in the anemia and in the general condition of the patient 


Some authors even state that there is a progression of the cord degeneration 
in spite of, and during, the administration of liver. On the other hand, 
those who have noted subsidence of the degenerative process with improv 


ment or complete relief of symptoms are too numerous to attribute t 
coincidence or optimism. ‘Tenney and Goldstein ° have reported a cas 
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per! icious anemia with psychoneurotic symptoms antedating the development 


of the anemia by many years in which there was lasting and rapid recession 


of mental symptoms with the administration of liver extract Ungley and 


gle 
Suzman '" reported 61 cases of pernicious anemia with neurological involve 
ment, 30 of whom received adequate liver the rapy Of these 30, five died, 
eight failed to improve or became worse and 17 improved he improve 
ment in some of these was sufficiently marked to enable them to resume work 


he ship-building yards, whereas, previous to treatment, they had been 


in t 
hed-ridden. Of the 31 cases who received no treatment, 28 died and the 
remaining three either failed to improve or became worst Garvey, Levin 
and Guller,"’ from a series of 47 patients, concluded that liver therapy re 
lieved the neurologic symptoms, but had no effect on the neurologic ob 
jective signs. Obviously, we can not expect liver o other known sub 
stance to replace neurones which have already u eone degeneration 
However, as has been pointed out, many of the symptoms and some of the 
signs of neurologic involvement are probably toxic in origin and may disap 
pear if the cause be removed. It appears safe to say that the majority oft 
investigators agree that improvement in neurologic symptoms occurs 1n most 
cases and that progression of the degenerative process takes place in very 
few with adequate liver therapy This is one of the chief arguments in 
favor of the necessity for early diagnosis. In my o iall series of cases 


of pernicious anemia, liver therapy has not failed in gle instance to pro 


duce improvement in neurologic symptoms. ‘This applies in equal measure 


to those cases of neurologic involvement without anemia and those with an 
associated anemia 


1. The causative factor in pernicious anemia affects chiefly the nervous 
system and the blood-forming organs. ‘These may be involved concur 
or either may be affected independently of the othe: 


1 


2. The pathogenesis and pathology of neurological involvement. art 
rietly discussed and the symptoms and signs reviewed 

3. Three cases of pernicious anemia with neurological involvement and 
with normal blood pictures are reported \ll responded well to liver extract 


| nervous system involvement 


+. The effect of liver therapy on the centra 
in pernicious anemia is discussed and a plea made for early diagnosis and 
treatment 
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DINITROPHENOL AND RAPIDLY DEVELOPING CATARACTS * 
By W. W. Boarpman, M.D., F.A.C.P., Sai rancisco, California 


CHRONIC obesity decreases efficiency and shortens life expectancy, especially 
through the increased incidence of cardiovascular disease and diabetes. The 
control of chronic obesity is therefore a definite and important problem in pre 
ventive medicine. Much has been written regarding the cause or causes of 
chronic obesity but, in the final analysis, obesity results from an excess of energy 
intake over the energy demands of the body. The control of obesity must lie 
in a reversal of this relationship with the creation of a deficit on the side of the 
intake as compared with the expenditure of energy 

To obtain this result, three methods are availal to decrease the energy 
intake; (2) to increase the energy demands; (3) to combine both procedures 
In a large percentage, the obesity is obviously exogenous, due to excessive food 


intake, and these cases respond readily to moderate dietary restrictions, if faith 


he so-called endogenous cases, 


fully persevered in. There is a second group, t 
in which the obesity results more from a disturbed metabolism with decreased 
energy demands than from an excessive food intake Some of these cases are 
associated with well-recognized endocrine disturbances, such as thvroid or 
pituitary ; others, however, cannot be connected with any as yet known endocrine 
disturbance. 

In both groups, but especially in the latter, it is frequently necessary to reduce 
the caloric intake to such a low point that the patient becomes discouraged and 
g1IVeS up all effort at dietary control. In properly selected cases, satisfactory 


results are frequently obtained by supplementing the dietary restrictions with 
various endocrine preparations. There still remains a large group in which the 
results are unsatisfactory, either because of failure on the part of the patient to 
decrease the caloric intake, or because of failure of the endocrine preparations o1 
other procedures sufficiently to increase the energy demands 

(here is obviously a place for a safe metabolic stimulant that can be admin 
istered by mouth and that is free from the unpleasant symptoms, inconvenience, 
and expense attendant upon the use of the present end 


want seemed to have been satisfied when Cutting, Mehrtens, and Tainter reported 


crine preparations. This 


on their studies of dinitrophenol in 1933. Here was a drug capable of markedly 
stimulating the metabolic rate ; after exhaustive animal and careful clinical study 
apparently free from serious deleterious effect upon the human organism when 
given in proper dosage; and, finally, effectual on oral administration. In some 
Cases it caused skin irritation which, however, promptly cleared on discontinuing 
the drug. A few adverse reports appeared but these were explained on the 


basis of coincidence, excessive dosage, or unusual idiosyncras\ 


[he drug rapidly gained wide acceptance, both with the profession and with 
the laity. Because of its marked potency and the occurrence of several fatal 


1 
| 


cases from overdosage either accidentally or intentionally self-administered, in 


* Received for publication June 24, 1935 
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California dinitrophenol was placed on the list of dangerous drugs and could he 
sold only on the physician’s prescription. However, as reported by Dr. Geige: 
even when taken in marked excess, a fatal termination could be prevented by) 
The drug was studied and used exte 


immersing the patient in a cold bath. 
sively, both here and abroad, and although the very conservative were inclined 
to await the verdict of time before adopting it, it was generally believed that 
under controlled conditions, dinitrophenol was free from danger, and that, com 
bined with dietary restrictions, it was of definite value in obtaining weight loss 


in refractory cases under ambulatory conditions. It proved of especial value i1 
producing a prompt drop in weight, so encouraging the patient to persist more 
faithfully in the dietary restrictions. Strang and Evans in a recent study, al 
though advising against its continued use, state that “no symptoms other than 
cutaneous were noted that could consistently be attributed to the use of the drug.” 

Thus matters stood until about the middle of May, when a case that had been 
under treatment by Dr. R. B. Jones complained of dimness of vision and was 


found to have cataracts. 
Case REPORTS 


Case 1. Mrs. L., aged 50, was started on sodium dinitrophenol October 20, 193%, 
beginning with 100 mg. per day and gradually increasing to 500 mg. per day for a 
total dosage of 780 one-hundred milligram capsules and a total weight loss of 
pounds, going from 23714 to 18814 pounds. The drug was discontinued from March 
5, 1934 to May 17, 1934. A second course was given from May 17, 1934 to Jul) 
19 for a total weight loss of 17 pounds and a total dosage of 229 one-hundred milli- 
gram capsules. The patient maintained her weight at approximately 160 pour 
until April 18, 1935 when, with a weight of 164, dinitrophenol was again adminis- 
tered with 200 mg. per day for one week, 300 mg. per day the second week, and finally 
At this point, dimness of vision was complained of and incipient 


400 mg. per day. 
The lens opacification increased rapidly, vision was reduced 


cataracts were found. 
from 0.8 to hand movements at three feet in slightly over one month, and this patient 
is now awaiting cataract extraction. This patient had received a total of 1072 one- 
hundred milligram capsules over a period of 18 months. 


ise 


This case was discussed with Dr.. M. L. Tainter who had seen a similar ca 
treated by Dr. A. B. Stockton. 


Case 2. A woman, aged 39, had been given dinitrophenol interruptedly ove 
period of eight or nine months with satisfactory weight reduction. In November 
1934, she reported that her vision was getting dim and within 30 days this had pro 
gressed to almost complete blindness, and with fully developed cataracts. ‘This 
patient was operated upon by Dr. Hans Barkan. 


With these two cases occurring in relatively young women, although ther 
was no clear evidence that dinitrophenol was responsible, it was impossible to 
avoid suspicion that in some way the drug was implicated. This suspicion was 
strengthened when the following case was reported: 


Case 3. Mrs. A., aged 36, was treated continuously from January 20, 1934 to 
July 24, 1934 with a maximum dosage of 500 mg. per day, a total dosage of 910 « 
hundred milligram capsules, and a total weight loss of 661% pounds, going from 2222 
to 156 pounds. There was then a period of seven months without dinitrophenol and 
failure to follow dietary instructions with a resulting gain in weight of 44 pounds. 


The dinitrophenol was again administered on March 13, gradually increasing to 4 
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r total dosage of 231 one-hundred milligram 


maximum dosage of 400 mg. per day for a 
capsules and a total weight loss of 12 pounds. The drug was discontinued on May 
14 because of the finding of incipient cataracts 11 otl ve This patient had a 
total of 1141 one-hundred milligram capsules of du het riod of 16 


. ‘ 
1] ] lit ; ] 
in tne 71 \ Lile Is extract 


months. The opacification progressed rapidly 
will be necessary. The process has not progress observ: 
of the left eye. 
At this point, three cases of cataract develop n relatively young women 
who had been taking dinitrophenol were reported by kl 
Cases 4,5 and 6. A woman, about 40 ye 
steen of Oakland, had been taking dinitrophenol 
several months. She also has shown rapidly d 
lwo other cases, reported by Oakland phvsici 


women who have been taking dinitrophen 


Routine eye examinations were now 
taking dinitrophenol with the result that out 
showed slight changes. 


1 


Case 7. Mrs. P., aged 39, started 
ginning with 100 mg. per day and gradual 
per day for a total of 316 one-hundred 


214%, pounds. The drug was discontinued 


1] tot 
i On 


short period of treatment and sma 


evident one year later. 
\nother case recently appeared : 


Case &. Mrs. H., aged 44, took sodium 
to April 30, 1934, gradually increasing t 
total dosage of approximately 650 one-hur 
26 pounds. No dinitrophenol was give 
dimness of vision has been complained « 


were found. 


In all of these cases occurring in 
unusual and apparently characteristic 
rapidly to complete cataract, the only comm 
tion and the administration of dinitrophenol ourse, this association does 
not prove dinitrophenol the causative agent, | rtainly does indicate that 
until this entire question is clarified, dinitrophenol n not be administered 
Many questions arise as to why, if dinitrophen 
taken 18 months for the signs and symptoms to appear; why, in some, no sym] 
toms have appeared for over a vear after discontinuing t drug while in others, 
symptoms developed in a few months; is the action a di O effect on th 
le or indirect through some metabolic chang * and } nans issociated 
with the size of the daily dose or the total dosage: 
Chese, and many, more questions, demand study and explanation but th 
answers can wait. At present, the important indication is to discontinue the ust 
of dinitrophenol. 
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TOXIC REACTION TO ALPHA-DINITRO-ORTHO-CRESOL * 


By Murray B. Gorvon, M.D., F.A.C.P., and Mark J. WALLFIELD, M.D., 
Brooklyn, New York 

THE use of the nitrophenol group as a metabolic stimulant has brought to 
light many reports of toxic reactions’**;* and even fatalities.° Cutting, 
Mehrtens and Tainter * have sounded a sombre note of warning that the drug is 
still too new in usage and the various manifestations of toxicity are not known. 
More recently, Dodds and Pope ® have reported better results in the treatment 
of obesity with the use of dinitro-ortho-cresol instead of dinitrophenol. Thx 
clinical application of the drug by Dodds and Robertson’ has shown it to be 
from three to five times as strong as dinitrophenol, yet apparently of the same 
toxicity. The dosage advocated by them was from 50 to 100 mg. per day for a 
normal adult person. As a further check, the basal metabolic rate should never 
be allowed to exceed plus 50. 

We have found no clinical report of a reaction to dinitro-ortho-cresol in the 
literature, and deemed it of interest to record the findings in our case. 


CASE REPORT 


P. F., white female, age 1414%% years, was admitted to the endocrine clinic 
January 1933 for treatment of obesity. A diagnosis of pituitary obesity with se 
ondary hypothyroidism was made, and treatment consisting of thyroid and pituitary 
extract orally and hypodermic injections of anterior pituitary solution was instituted 
She responded well to this therapy together with a high protein, low fat and carbo- 
hydrate diet for about six months, lost 14 pounds and grew 2% inches. During the 
second half of 1933 she was somewhat lax in her attendance at the clinic and in her 
diet, and her weight rose from 110 te 122 pounds. In January 1934 she gained 
rapidly, and did not respond to the former diet and medications. It was decided to 
use alpha-dinitro-ortho-cresol *:+:° as a metabolic stimulant, and this was started on 
April 4, 1934. No other medication was given and her former diet was continued 
Her weight at that time was 132 pounds (60 kg.), and a dose of one capsule of 100 
mg. of dinitro-ortho-cresol daily was ordered for one week. As there was no re- 
sultant loss in weight, the dose was increased to two capsules a day. On April 15, 
after four days of the increased dosage, the patient awoke, complained of feeling 
drowsy, and noted a swelling of the fingers and hands. It was found necessary to 
remove a school ring from the finger because of the swelling. During the day 
greenish-yellow color of the sclerae was observed, and the urine was reported to be 
extremely dark and odorous. 

The next day, Monday, April 16, the patient went to school against advice, 
was so drowsy that she fell asleep in the classroom. A headache was present 
this time, and an itching maculo-papular eruption appeared during the afternoon 
That night she was nauseated and vomited several times. In spite of the malaise, she 
again went to school the following morning, but returned home because of drowsiness, 
headache, nausea and a ringing sensation in the head which was exaggerated 
climbing stairs. 

The medication had been discontinued as soon as this train of symptoms set in, 
but the patient did not return to the clinic until April 18, four days later. The total 
amount of the drug taken was 15 capsules of 100 mg. each, or 1.5 gm. of dinitro- 

* Received for publication September 14, 1934. 

From the Endocrine Clinic, Israel-Zion Hospital, Brooklyn, N. Y. 
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ortho-cresol over a period of 11 days. Physical examination on April 18 revealed a 
marked icterus of the sclerae, but not of the skin or mucous membrane of the mouth 
rhe pulse rate was 90 per minute, of good volume and normal rhythm. The heart 
and lungs were normal, there was no liver enlargen any hepatic tenderness 
The general condition was good, no skin rasl is prese and there were no other 
ce mplaints. 

Laboratory Examinations: Urine was dark 
faint trace of albumin; bile pigment was absent. 

Blood count: red blood cells, 4,300,000; hemogl 
cells, 6,600; polymorphonuclears, 55 per cent ; lymphocytes, 35 p nononuclears 
5 per cent; eosinophiles, 5 per cent. Platelets, 200,000 ling time, 844 minutes; 
coagulation time 9 minutes. 

Blood chemistry: (mg. per 100 ¢ 
protein nitrogen 27.4; creatinine 1.52; 
whole blood 469.7 ; plasma 592.3; red cells 

Icteric index 24.75. Van den Bergh 
ph ises. 

Reéxamination of the patient one week 
the yellow discoloration of the sclerae and urine 
this period. On the thirteenth day after 

gers and hands recurred, and lasted for 
lreatment consisted of local applicatio 

| general purgation to hasten excretior 
patient had been eating considerable 


m, and not because of hunger. 


; 


Unfortunately we were unable to obtain a basal metabo! ate on our patient 
during the acute stage, and to report any later reading would be but fallacious 
Ot extreme interest are the following features: the greenish-vellow color of the 
sclerae and no signs of jaundice of the skin or mucous membranes; the ex 
tremely dark colored urine showing a negatn ile test: and lastly, an icteri 


len Bergh reaction, indicating no true hepatic 


index of 24.75 and a negative Van « 
involvement. This clinical picture of “ jaundice ” is accounted for by the vellow 
color of the drug itself in solution, and not astounding when one recalls the 
deep \ ellow color of picric acid solution | trinitroy nol), and the close che mical 


elationship of dinitrocresol to it. The yellow di ration of the drug in the 


; 
blood serum can be removed by adding a few drops of a 5 per cent solution of 
] 


HCl, as advised by Tainter and his co-workers la reported such a re 
vised icteric index reading of 5.3 instead of the original « if 20 in Jackson's 


case of dinitrophenol poisoning. The same chemica action holds true for 
dinitro-ortho-cresol. 


SUMMARY 


; 


\ case of a toxic reaction to alpha-dinitro-ort is reported in a 

14% years of age. The symptoms manifested marked drowsiness, 

lache, nausea, vomiting, swelling of the fingers and hands, an itching maculo 
papular rash, yellow colored sclerae and a da rit he icteric index was 
24.75 (not decolorized) and the Van den 
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PRIMARY COSTAL OSTEOMYELITIS * 
REPORT OF A CASE 


HaAroLp R. Roku, M.S., M.D., Birmingham, Michigan 


PrIMARY osteomyelitis of the ribs in children is not a common condition 
Farr ' reporte 
* three ina 


this country judging from reports to be found in the literature. 
five cases in a series of 98 patients with osteomyelitis, and Phemister 
series of 320 cases. 

Ameline,* and Parcelier and Chauvenet * give credit to Jaboulay for the fi 
description of the disease in 1885, and to Lannelongue for the second publish« 
report in 1890. Since the first report Ameline has found in European literatur 
reports of approximately 100 cases in patients of all ages. 

Secondary osteomyelitis of ribs is more common. Andreson* reported 
case in a seven weeks old infant following an upper respiratory infectior 
Gamboa and Montarcé * reported a case of costal and vertebral osteomyelitis 
a 40 day old infant following traumatism of the right hip. Coursieres * report 
a case in an infant following typhoid fever. Ameline has found that cost 
osteomyelitis may follow eruptive fevers particulz ily varicella, typhus, recurrent 
and Malta fevers, and septicemias. Philardeau * reported a case in a four and 
a half year old child following varicella. In their review of 92 cases, Parceliet 
and Chauvenet found that bacteriologic examination was made 32 cases al 
of these 20 were caused by staphylococci, eight by streptococci, two by pn 
mococci, and one each by a diplococcus and an enterococcus. 

Wolf and Ring * report one case following otitis media and an evident str 
tococcic septicemia in a six months old infant. 

The diagnosis of costal osteomyelitis is at times difficult to make particulat 


* Received for publication September 22, 1934. 


From the Pediatric Division, St. Joseph’s Mercy Hospital, Pontiac, Michigan. 
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when the posterior portion of an upper rib is involved or the picture is com 


redness, and tender 


ling, 


plicated by an empyema. In cases with localized swe 
ness, the diagnosis is more obvious. In cases in which the posterior portion of a 
rib is involved and in which tenderness and muscle spasm are the only signs, and 
fever and pain the only symptoms, the clarity of the picture is obscured and 
may be left in doubt until secondary manifestations of the infection appear 
Roentgen-ray may be of only negative assistance as in the case to be presented 

The treatment advocated by all authors quoted above, except Wolf, is re 
section of the diseased portion of the rib. aham '® reported a complete re 
covery from a draining sinus following a primary staphylococcic costal osteo 
myelitis after operation and removal of a sequestrun ell describing va 
riant types of osteomyelitis writes that in mild, sul 
operation should be immediate, though in this type, and in typhoidal osteo 
mvelitis the surgical intervention is not usually so extensive as in the acute ful 
minating types. 

The prognosis of acute costal osteomyelitis is 
osteomyelitis elsewhere. DaCosta '* taking his stati 
general mortality of 34 per cent for all osteomvyeliti 
cases operated upon within 44 hours of the initial cl 
%5 cases of costal osteomyelitis found a mortality of 

In the case to be described here, the course and st mn of the disease 
presented unusual features. 


CASE REPO! 


[he patient, a nine year old boy, was first 


June 21, 1933. The mother stated that for about a weel had mpl pain 


in the region of the right scapula and had had a low { ! There wa istory 


of injury or previous illness in the past 
months before. On examination there 
rib posteriorly four inches (10 cm.) from the spit 
was no redness or swelling. His rectal temper 
cough, no pain during respiration, nor were 
salicylates were prescribed, and the mother was 
of the child’s temperature. One week later the chil 
the area of tenderness of the right chest posterior] 
fourth, fifth, and sixth ribs. The rectal temperatur 
movements of the right chest were somewhat | 
ill than when previously seen. The evening 

105° F. and the following morning the child 
roentgenograms were taken of the chest both 
sues. The ribs appeared normal but there wa 
hltration of the upper lobe of the right lung he white blood cell count 
was 16,000, of which 82 per cent were polymorphonuclear neutrophiles, 
17 per cent were eosinophiles. This large number of eosinophiles is interesting 
view of the fact that 48 hours later the patient developed a severe generalized urticari 
A Mantoux tuberculin test with 0.1 mg. O.T. was negative. Following the ay 
pearance of the urticaria the temperature dropped to normal and the boy felt quite 
well except for complaints of pain on movement of the 

lowing day the patient began to cough and the ter 

unted to 105.8° F. Another roentgen-ray was tal 

This showed a uniform opacity over the entire 
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pleural effusion. The next day, July 6, thoracentesis was done and 150 c.c. of a 
slightly cloudy, yellow fluid were obtained, which when cultured produced a pure 
growth of hemolytic Staphylococcus aureus. The course of the patient’s illness w 

quite stormy at this time, the temperature varying between 98° and 104° F., the boy 
complaining of great pain in the right chest and a severe urticaria coming and goin; 
intermittently. An intradermal injection of a suspension of the killed staphylococci 

containing six billion bacteria per c.c., obtained from culture of the pleural exudate 
produced a wheal 1 cm. in diameter surrounded by an area of erythema 6 cm. in 


Fic. 1. Early pneumonic infiltration of the upper lobe of the right lung. No evidern 
rib involvement. 
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Catheter draining 


Osteomyelitis of the posterior portion of the fifth right rib 
empyema may be seen at the lower lef 


diameter. The right pleural cavity was ag 

day and 115 c.c. of exudate removed. ; 
pleural cavity between the seventh and eighth ri 
for continuous closed drainage. The pleural cavity 
two or three times daily. For five days tollowing 
drainage the boy complained of such severe pain in 
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necessary to control it, although his temperature had not risen above 100.8° F. Ai 


this time he seemed much more comfortable, his appetite improved, and his t 


perature varied from 99° to 100° F. On July 31, the thirty-second hospital « 


another roentgen-ray (figure 2) was taken to check the progress of the empye: 


Fic. 3. Healed costal osteomyelitis two and one-half months after onset of the disea 


This showed the pleural cavity to be almost free of fluid and also showed an evi 
osteomyelitis of the posterior third of the right fifth rib. Because of the clit 
improvement manifested by the child and because it seemed reasonable to bel 
that drainage from the involved rib was occurring through the pleural cavit 
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was felt justifiable to withhold surgical Tr | ft *r observations had 
been made. A roentgen-ray taken 10 days later | no i¢ | the process in 
the rib and there appeared to be some indica formation along 

superior surface. The drainage tube was ren it tl 11 month after 


Healed costal osteomyelitis 15 


Vas 


Insertion, and on the forty-second hospit il « 
Wi | 


] 
lischarged cured, August 15, after a 


caretully followed after leaving the hospital a 
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taken monthly until February 1934, six months after his discharge. These showed 
progressive filling of the bone defect caused by the osteomyelitis. 
examined in July 1934, one year after the onset of his illness and showed at t! 
time a symmetrical chest without visible defects, with no evidence of any activity 


The boy v 


at the site of his previous costal osteomyelitis. 


SUM MARY 


A case of osteomyelitis of the posterior third of the fifth right rib is pre- 
sented which healed without operation, after drainage of the accompanying 
empyema. Drainage from the infected rib occurred apparently into the pleural 
cavity contrary to the usual statement in the literature that this does not occur. 
Wolf has lately reported a similar experience. 

The etiologic agent of the infection was a hemolytic Staphylococcus aureus 
to which the patient was sensitized and which produced a severe generalized 


urticaria. 

The first symptoms of primary costal osteomyelitis of the posterior portion 
of the fifth rib are fever and localized pain. The first signs are local tenderness, 
muscle spasm, and pleural thickening accompanied by a rapidly developing 
empyema. Roentgen-ray evidence of infection may not be present until after 


the empyema develops. Drainage of the osteomyelitis can and does occur into 
the pleural cavity with spontaneous resolution of the diseased rib. 


Note: Dr. Howard Barker, M.D., F.A.C.S., of the Surgical Division, instituted 
supervised the drainage of the empyema in the case presented. His assistance is grateful 
acknowledged. 
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EDITORIAL 
OUT-PATIENT CLINIC PROBLEMS OF TODA) 


THE character of dispensary work in many cities has changed radically 
since the inauguration of the Federal program of medical relief It was 
provided in that program that medical care in the home and in the physician's 
office could be paid for from relief funds, but that existing medical institu 
tions ‘such as dispensaries were not to share in these funds but were to con 
tinue as a charge upon the private philanthropy or the local tax funds of the 
community. The effect of these rulings varied in different parts of the 
country. In some cities the major part of the medical care of the indigent 
on the relief rolls was undertaken by the general practitioners and there was 
no increase and perhaps even a decrease in dispensary attendance. In other 
communities a policy radically opposed to this was adopted lo conserve 
relief funds all of the “‘ clients”’ of the relief administration were herded 
into the dispensaries or onto hospital wards when in need of medical care, 
and the provisions in the Federal regulations for their medical care in the 
home and for the payment of their attending physicians were ignored. Ap 
parently neither plan has proved wholly satisfactory to the interested parties, 


| 


i.e. the relief administrators, the medical institutions, the physicians and the 


sick people on relief. From these experiences, however, it should be pos 
sible to derive some information of interest 

In those cities in which the major part of the medical care of the indigent 
has been carried out by the general practitioner and has been paid from re 
lief funds there has grown up, at least in the minds of the relief administra- 
tors, a realization of the cost of medical care and of the difficulties that arise 
in avoiding abuses in its administration. In those cities which have at 
tempted to unload the whole problem upon existing medical institutions it 
has become apparent that such institutions cannot replace the general prac 
titioner. It is perhaps in this last connection that the most instructive 
lessons concerning dispensaries and their proper functions have been learned 

It has become evident, for example, that a dispensary is no longer a 
dispensary, and that its adoption of a more modern name, “ out-patient 
clinie,”’ really corresponds to a very fundamental change in its naturé Old 
fashioned dispensaries, places of snap-shot diagnosis and pill therapy, would 
have had less difficulty in handling the swarm of relief cases than the mor« 
modern out-patient departments. The majority of their admissions they 
would have turned away with a clap on the shoulder and an aspirin tablet, a 
compound cathartic pill or a tonic. Only a few would have been carefully 
examined. But modern standards in out-patient clinics necessitated a com 
plete history and physical examination on each admission 
urine test, with perhaps a Wassermann test, a blood count and in cases of 
doubt roentgen-rays and consultations in special clinics \ll this was splen- 
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did but it was not war; and these were like war conditions. Where n 
adaptations were made the machinery clogged, overworked and disgusted 
doctors resigned, and the net end result was that the clinic either refused t 
take more than a given number of relief cases and thereby failed the com 
munity, or it disintegrated entirely. In some cities there has been quite a 
mortality among the smaller dispensaries. The lesson would seem to bi 
that the modern out-patient clinic is not fitted to do general practice. It is a 
highly organized diagnostic and therapeutic institute for ambulant cases and 
it holds its volunteer staff together only in proportion to its ability to main 
tain standards of work which will satisfy the desires of that staff to lear 
more than they can learn in their own offices. If the emergencies of the 
present social situation force such an institution into the mass care of larg: 
groups of people presenting chiefly minor and simple problems its only salva 
tion lies in adapting its machinery to the new demands. It may be helpful 
to establish an adequate admitting system which will divert into a Clinic for 
Minor IIIness those cases which do not require the full routine of the major 
departments. Such a solution is not ideal but it meets the emergency fai 
better than ah “ appointment system ” which turns away many with no car 
at all, and is apt to admit today a case of chronic constipation while putting 
off until next week a case of juvenile diabetes. 

The physicians in out-patient clinics have suffered not only because ot 
the excessive number of cases admitted, and because so many of these cases 
presented only minor disorders, but also because they have had to sett 
problems of a type which distressed and did not interest them. ‘Too often 
after a history of vague complaints had been recorded and an essentially 
negative physical examination performed the real purpose of the visit to th: 
clinic was found to lie in a desire to be furnished with a certificate of phys 
‘work project ” was 


ical inability to work, which might be useful when a ‘ 
The older physician feels that it was one thing, back in thi 


threatening. 
duty “ at sick call, 


days when he was in the army, to mark a malingerer 
but another thing to be forced into the uniform of the relief administration 
and driven to passing judgment upon the indigent when his purpose in con 
ing to the clinic was to aid the sick and to perfect himself in his art. Th 
result of his distaste for the task is probably that he is over-lenient or over 
Such problems of 


“oe 


severe—and that he comes a little later on his next day. 
a medical administrative character might well be handled outside of the out 
patient clinics by an Examining Board. The clinic should receive only the 
doubtful cases referred to it for more complete study. 

It does not seem probable that the near future will see any marked fal! 


ing off in out-patient clinic attendance. With the shrinkage of Federal 


funds for relief those cities which have been paying physicians for caring 
for the indigent will tend to try caring for them in the free clinics, and thos 
which have already pursued this method will attempt to continue it. It Is 
true that the number of indigents on the relief rolls will diminish as the long 
heralded ‘“‘ Work Program " comes into effect, but it is equally true that th 
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furnish the recipients with 


scale of wages paid under that program will not 


the means of paying physicians. hem in our clinics 
next winter. Plus ca change, plus c'est 
The majority of internists are or have been 

[In our various communities we should now lend our counsel in the 


he out-patient ¢ 


M 


mnected with out-patient 


clinics. 
making of plans which will best adapt t 


inic to the role it 1s 


called on to play. 
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The Practitioner's Library of Medicine and Surgery. 
Bium_er, M.A. (Yale), M.D., F.A.C.P.; David P. Smith Clinical Professor of 
Medicine, Yale University School of Medicine; Consulting Physician to the New 
Haven Hospital. Volume VIII: Therapeutics. Associate Editor, ALBert | 
SuLLIVAN, B.S., M.D., Assistant Professor of Medicine, Yale University School 
of Medicine. xliv + 1031 pages, 27 illustrations. D. Appleton-Century Com 
pany, New York. 1935. Price, $10.00 a volume. 

In Therapeutics, more than in any other field of med‘cine, the practitioner 

need of a comprehensive, adequately indexed textbook which will give him the w 


Supervising Editor, Grorai 


11 


considered opinions of experts in the management of the various diseases which he 
In the treatment of the more common affections the practitioner oi 


may encounter. ot 
long experience becomes an expert himself, but for the management of the unusua 
condition he must turn to the advice of others. Thus, whether it be for the student or 
for the seasoned veteran, such a work as Volume VIII of The Practitioner's Libra 

becomes a necessity. This volume, to which there are 35 contributors, combines 

presentation of the principles and technic of therapeutics with a consideration of the 
Part I, which is approximately one-fourth of 


management of the individual diseases. 
Part II, to Special Therapeutics. In 


the book, is devoted to General Therapeutics ; 
the latter the arrangement of subjects is in part etiological and in part anatomical 
In the former, dietary, physical and psychotherapeutic, as well as medicinal, measures 


are considered. 

As has been stated in the reviews of the preceding volumes of th’s series, it 
possible to list the individual contributors or to evaluate the separate chapters 
general, the discussions are characterized by a degree of completeness which indicat 


1 
I 


1} 


Great care has been taken to assign thi 


liberal space allowances from the publishers. 
This volume could deservedly 


topics to recognized experts in the particular fields. 
stand alone as a comprehensive system of therapeutics even if it were not supporte: 


its fellows in the Practitioner’s Library. 


By M. A. Brinces, B.S., M.D., F.A.C.P. Second 


Dietetics for the Clinician. | 
Lea and Febiger, Philadelphia. 1935. Price 


tion. 970 pages; 16 X 24 cm. 

$10.00. 

This is an ambitious treatise and a number of the sections have been prepare: 

Some of these are very good. ‘There is of neces 

Phe prince 
ilphal 


specialists in particular branches. 
sity in such a large book on diet considerable overlapping and repetition. 

pal section (Part II) arranges the various diseases, for convenience, in 
Each disease is first the subject of a general discussion, after which 
Thus, for Addison's disease, 


order. sal 
menus are given, followed by general suggestions. 
recommended that the diet be designed to increase gastric acidity and the oral use 
The addition of extra protein to the diet is recom 
this “ will frequently tend to offset 
are to be omitted. A 


dilute ‘‘ muriatic acid ” is advised. 
mended to combat weakness, and it is said, 
Foods of a “bland and alkaline character ”’ 


symptom.” 
is recommended since “it has been recently proved tl 


“high in sodium chloride ” 
diet high in sodium chloride serves admirably to maintain the body tissue flt 


Olives, pickles, salted crackers and cheese are recommended. It is, of course, danger- 
ous to rely merely on the salt of the food as adequate for sustaining patients with t! 
disease and one should not intimate that such may be the case. The same criti 


applies to the recommendations for the treatment of chlorosis. No one relies mer 


on a diet high in iron content alone for its treatment and this fact should be made c! 
210 
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“Commercial fat-free butter ” in “ minimal quantiti¢ 
ment of acidosis. This preparation is unknown to the revi 


hemophilia 


cium is recommended in the treatment of 
about as useful as the estrogenic hormon The d 
be that used in “ uric-acid diathesis ” since thet 
author, “a consistent elevation of the blood uric 
Short is concise and clear. The chapter on Bright’ 
There is a large section on pediatric feeding by 
The appendix, bibliography and index occupy) 
pages. A good discussion of alcoholic beverages, 
food values and composition, together with detailed ce 
gredients of many mixed alcoholic drinks, from cockta 


The food tables are very comprehensive and appeat 


clude many commercial preparations in common use 
peared elsewhere. 


Child Psychiatry. By Leo Kanner, M.D 

Thomas, Baltimore. 1935. Price, $6.00 

In his introduction the author describes ul 
present volume, which is the first textbook « 
is offered as an attempt to cover the entire field hildren’s personality disorders on 


a broad, objective, unbiased, and practica! basi t has grown out everyday con 


tacts with pediatricians, consultation work in a large pediatric clinic and dispensary, 
collaboration with private practitioners and with the various chil ing agencies 
the community ..., and teaching activities at Jol 
of Medicine. It is intended primarily for physicians and 
meant to be of help to all those interested in children’ 
ers, psychologists, sociologists, educators, juvenile 

Che book is divided into two parts. 
ods of psychiatric examination, diagnosis and 
cusses each clinical entity and complaint which bri 
from the point of view of diagnosis, etiology | 
a scholarly historical account of the topic and 
to the literature. The book, especially the second pa 
It is liberally supplied with research data from the 
Pediatricians will find it full of practical suggestior 
and personality problems which they frequently en 

The author has attempted to steer a sane, 
‘schools of thought’ which so confuse the studce 
that the adherents of each school will accuse him of 
or emphases. The author’s leaning is toward the 
this book, a lucid, readable account of the philosop 
related to child psychiatry. 


Diabetic Manual for Patients. 
M.R.C. Second Edition 
1934. Price, $2.00. 
[his manual is stated to be “a non-technic 
betes.” The author believes infection and 
abetes and that heredity is “ really of 
is concerned.” Diabetes is more comn 
are especially prone to overeat and not because of any 
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This book should be a valuable aid to the intelligent patient. It contains practical 
suggestions regarding the construction and preparation of diets, the injection of insu- 
lin, the treatment of insulin reactions and other questions which frequently pres 


themselves to the patient. 
G. A. H. 


Brucella Infections in Animals and Man: Methods of Laboratory Diagnosis. 
Forest HuppLeson, Department of Bacteriology and Hygiene, Michigan State 
College. 125 pages, 24 illustrations. The Commonwealth Fund, Division 
Publication, 41 East 57th St., New York City. Price, $2.25. 

This small volume represents a monograph on the laboratory diagnosis of Brucell 


infections in man and certain susceptible animals. The subject is covered in seven 


main chapters. 
Briefly, chapter one devotes itself to a short natural history of the three forms of 


this disease ; and to the classification, morphology, staining and cultural characteristics 
of the organisms. Chapter two takes up the methods of isolating Brucella strains of 
Chapter three covers the pathology, of man, cattle and guinea pigs. Cl 


bacteria. 
Chapter five presents the skin 


ter four gives the serological methods in common use. 
testing or allergic method of diagnosis. Chapter six discusses the opsono-cytopha 
power of the blood and its application in diagnosis. 
ous means at the disposal of laboratory workers for differentiating the three types ot 
The methods given in these seven short chapters are those which | 

Much of the subject matter represent 


The remainder represents a selecti 


Chapter seven discusses the \ 


Brucellosis. 
been found reliable in the author’s laboratory. 
original work by the author and his coworkers. 
from the methods of others. 

The author has the advantage of a very wide experience with his subject. To hi 
laboratory have come hundreds of strains of the Brucella organism from many | 
of the world. His original work in the field has been important. This small mot 
It will be of great value to all laboratory worke1 


graph is therefore authoritative. 
or the Ik 


called upon to assist in the diagnosis of Brucella infections in man 


animals. 
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Dr. Arthur E. Lamb (Associate), Brooklyn, N. Y.—3 reprints; 

Dr. Thomas D. Masters (Associate), Springfield, I1l—2 reprints; 
Dr. George W. Millett (Associate), Portland, Ore.—3 reprints; 

Dr. W. G. Weston (Associate), Arkansas City, Kan.—2 reprints ; 

Dr. J. K. Williams Wood (Associate), Willow Grove, Pa.—1 reprint. 


A testimonial dinner was tendered Dr. Ernest B. Bradley, President-Elect of 
College, by the physicians of Fayette County, Kentucky, on June 27, in recognition of 
Dr. Bradley’s being elected the President-Elect of the American College of Physicians 


Dr. Egerton L. Crispin (Fellow), Regent and Third Vice-President of the Col 
lege, received the honorary degree of Doctor of Science on the occasion of the 106th 
Anniversary of his Alma Mater, Illinois College, at the Commencement Exercises on 


June 10. 


Dr. Charles L. Brown (Fellow) has been appointed professor and head of the 
Department of Medicine in the Temple University School of Medicine, according 
announcements by the University administration recently. Dr. Brown was at on 
time instructor in pathology, teaching fellow in medicine, and instructor in medicine 
in the Harvard University Medical School. He became assistant professor of internal 


medicine in the University of Michigan Medical School in 1928, and was advanced to 
Q?0 


associate professor of internal medicine in the same institution, beginning July 1 
He became a Fellow of the American College of Physicians in 1929. 


Dr. William Gerry Morgan (Fellow), Secretary General of the College, resigned 
on July 1 as Dean of the Georgetown University School of Medicine. A _ farewell 
dinner in his honor was tendered him at the Mayflower Hotel, where sixty members 
of the Georgetown medical faculty were present to pay tribute to the services of their 
departing dean. 


+ 


Dr. Morgan has retired to private practice, while continuing to serve as a Regent 
of Georgetown University. 


Dr. Charles R. Reynolds (Fellow), Major Generai, U. S. Army, has succeeded 
Dr. Robert U. Patterson as the Surgeon General of the U. S. Army. 


Dr. Herbert T. Kelly (Fellow), Philadelphia, Pa., was guest speaker on June 
at the meeting of the Northampton County Medical Society at Easton, Pa., his subject 
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being ““ Dependable Laboratory Methods 
Mellitus.” 


The following Fellows of the Coll ‘e guest speakers on the program of tl 
lennessee Valley Medical Association and 


ii 
| S radua embly at Kno: 
fenn., June 26 to 27: 


Dr. W. D. Stroud, Philadelphia, Pa 


Pectoris ’ 
Dr. James E. Paullin, Atlanta, Ga 


Lyle Motley, Memphis, Tenn 
gram in Diseases of the Heart.”’ 


Dr. Ralph H. Kuhns, Chicago, III., Inst1 
sity of Illinois College of Medicine, will add 
can Congress of Physical Therapy in Kans 
in Dementia Paralytica.” 


Dr. James W. Hunter, Jr. (Fellow 
Norfolk County Medical Society during - 
(Fellow), Norfolk, Va., was made Presid 


The Mississippi Valley Medical Society h: een organized t nduct the Tri 
PI : 

State Post-Graduate Assembly of Illinois, Missour: and lowa ry irst annual meet 

ing will be held in Quincy, IIl., on Octobe 3 and 4, 193: Dr irold Swanberg 

(Fellow), Quincy, has been elected Secretary reasurel 

address the first assembly are: 


Dr. Albert Soiland, | 
Dr. William C. MacC 


Dr. Albert S. Hyman (Fellow) will give tw 


dying heart at the VII International Medical Post-Grad 
Sity of 


i IivwTes | > ( hivel 
srussels which meets at Spa, September 20 to October 
ll also speak before the Royal Academy « 

University of Bologna on October 7 


3! Hyman 
\ \l , 


rj icaicine 11 Rome on October i, 


and at 


Dr. William B. Dewar (Fellow) and Dt Havwood (Fellow). « 
leigh, N. . have been appointed Protessors oO ici in the Wake Forest | 
* School of Medicine. 


R 
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Dr. Charles J. Bloom (Fellow), of New Orleans, has been elected President of 


the Louisiana Pediatric Society. 


Dr. Louis H. Behrens (Fellow), of St. Louis, delivered the valedictory address 
to the graduates of the St. Louis College of Pharmacy on June 6. Dr. Behrens 


graduated from this institution in 1888. 
LocAL MEETING OF THE FELLOWS AND ASSOCIATES 
OF THE 
AMERICAN COLLEGE OF PHYSICIANS IN THE District OF COLUMBIA 


On April 16, 1935, a group of the civilian Fellows and Associates residing in the 
District of Columbia met at the Gallinger Municipal Hospital for a clinical ses 
followed by luncheon. Dr. Thomas S. Lee, Professor of Cardiology at Georgetow: 
University School of Medicine, gave a talk and clinical demonstration on the subject 
of auricular fibrillation. Dr. Walter A. Bloedorn, Professor of Medicine at George 
Washington University School of Medicine, gave a talk on the various types of obesity 
and their treatment. Dr. Charles P. Cake, Instructor in Clinical Medicine at Geor 
town University School of Medicine, discussed the surgical treatment of pulmo 
tuberculosis. Dr. Walter Freeman, Professor of Neurology at George Washingtot 
University School of Medicine, demonstrated on a patient with traumatic transection 


of the spinal cord the various technical procedures in diagnosis, including combine 
The session was presided over by Dr. Wallace M 
School of Medicine and 


cisternal and spinal punctures. 
Yater, Professor of Medicine at Georgetown University 
Governor for the District of Columbia of the American College of Physicians. 
Wm. Gerry Morgan, Dean of the Georgetown University School of Medicine 
Secretary-General of the American College of Physicians, addressed the grouy 
porting upon the various activities and the history of the College. Luncheon 

tendered by Dr. Edgar A. Bocock, Superintendent of the hospital. This is the first 
such meetings to be held in the District of Columbia. It is hoped that next year 


eral adjoining states will arrange such a program together. 
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GEORGE E. BETHEI 


Dr. George E. Bethel, Dean of the School of Medicine of the University 
of Texas, died April 17, 1935, from cardiac and renal complications of es 
sential hypertension after an illness of about five months 

Although but 40 years of age, Dr. Bethel had rendered a signal service 
to the University of Texas in the field of medical education \fter his 
graduation in medicine from the University of Texas in 1923 he became, 
successively, Adjunct Professor and Associate Professor in the Department 
of Anatomy in his alma mater, a service which extended over two years 
During 1925 he was an intern in Philadelphia General Hospital, and in 1926 
was advanced to the position of assistant chief resident physician of that 
institution. In 1927 and 1928 he was in charge of the Health Service ot 
the University of Texas at the Main Branch of the University in Austin, 
from which position he was called to fill the deanship of the School of Medi 
cine in Galveston in 1928. The latter office he held continuously up to thi 
date of his death. 


During his student years he won membership in the Alpha Omega Alpha 
honorary fraternity. He was a Fellow of the American Medical Associa 
tion, and was elected to Fellowship in the America llege ot Physicians 
\pril 7, 1929. | 

Dr. Bethel’s comparatively short term of office ; an of the School ot 
Medicine of the University of Texas, combined with the fact that he had 
not been in robust health for several years, prevented his attendance upot 
many gatherings of medical educators. Despite these handicaps, however, 
the excellence of his service in the deanship cannot be overstated His one 
interest in life was the advancement of the Medical School; and the proper 


lunctioning and integration of its various units received his constant and 


thoughtful consideration. It is said that he knew personally and intimately 
every student in the School of Medicine. He knew those who were fitted 


for advanced study and research, as well as those who needed guidance, thos¢ 


I 


who required assistance, and even those deserving punitive measures becaus« 
ot lagging scholarship or for other reasons. His constant and unfailing 


le votion to the welfare of the School ( f Medicine, its teaching staff and 
student body, was appreciated by all who knew him. He was widely known 
throughout the state, not only by the medical profession but among the laity 


17 


and other professional and educational groups as well. So highly was h« 


esteemed by the members of the Texas Legislature that the Senate of thi 
, which was in session at the time of his death, memorialized his passing 
with appropriate resolutions. 
Dr. Bethel was a man of high moral principles, of abiding devotion to 


his duty and of unfailing fairness to all with whom he came in contact. His 
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capacity for inspiring students who came under his supervision with the 
loftiest ideals and the highest ethical principles will long be remembered. 
CHARLES T. Stone, M.D., F.A.C.P., 
Governor for Texas 


JOHN WILLIAM WARNICK 


Dr. John William Warnick (Associate), Johnsonburg, Pennsylvania 
died April 12, 1935, of diabetes mellitus and complications following an 
illness of more than a year. Dr. Warnick was born in 1863, and graduated 
from the University of Pittsburgh School of Medicine in 1896. He was a 
member of his county and state medical societies, and a Fellow of the Amer- 
ican Medical Association. He was at one time county medical director, and 
for more than twenty years he was a member of the Board of Health in 
Johnsonburg. He was also President of the U. S. Board of Pension [:x- 
aminers. He became an Associate of the American College of Physicians 
in 1925. 





